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The holistic user experience (UX) is comprised of both pragmatic and hedonic qualities 
and encompasses both product-centric and service-type experiences. Currently there is no 
questionnaire that measures the holistic UX for both types of experiences, and, without one, it is 
not possible to measure multimodal experiences that cross between experience types within the 
same extended experience. To address this need, the User Experience Questionnaire (UEQ), 
originally designed to measure product-centric experiences, was generalized to work for both 
product-centric and service-type experiences in a variant called the Generalized User Experience 
Questionnaire (UEQ-G). In a first study, the UEQ-G was tested alongside the UEQ in legacy, 
product-centric scenarios. Participants were asked to test two mobile applications and then 
evaluate them using either the UEQ-G or the UEQ. The performance of both questionnaires was 
indistinguishable, and the UEQ-G was found to be an appropriate tool for evaluating product-
centric scenarios. In a second study, the UEQ-G was tested in service-type scenarios where, in 
each scenario, there were two conditions for which a UEQ-G factor was designed to be either 
high or low depending on the scenario condition. Participants were asked to observe a scenario 
video in either the high or low condition and then complete a series of five questionnaires that 
 
 
included the UEQ-G. Each of the UEQ-G factors was found to be sensitive to differences in 
scenario conditions; however, a question was left unanswered about the stimulation factor’s 
validity. In a final study, the UEQ-G was used to evaluate multimodal experiences in the wild. 
Participants were asked to order food using the Chick-fil-A® mobile app and then go to the 
restaurant to pick up their orders. Upon their return, participants were asked to complete the 
same series of questionnaires from the second study including the UEQ-G. Results indicated that 
the UEQ-G was able to detect both hedonic and pragmatic qualities within the multimodal 
experience and that the vast majority of the relationships seen in the second study were also seen 
in the third. Through these studies, the UEQ-G demonstrated potential as a questionnaire for 





I dedicate this dissertation to Emily, Caleb, and Hannah who have all sacrificed so much 
for this accomplishment. I also dedicate this dissertation to our next baby due in May 2021. I 





I would like to acknowledge the contributions of several people who helped make this 
dissertation possible. Without hesitation I must give praise to my advisor Dr. Lesley 
Strawderman who has continued to provide me with wisdom, encouragement, and support for 
more than ten years. She was the first to introduce me to industrial engineering, and I am 
honored that she is an integral part of the final step in my industrial engineering education. I 
would also like to thank the other members of my committee: Drs. Reuben Burch, Brian Smith, 
and Cindy Bethel. Your guidance has sharpened my work, and for that I am grateful. I also give 
thanks to Bailey Jose and her team of undergraduate researchers for leading on-campus data 
collection and participating in scenario creation. To my colleagues, I thank you for working with 
me to accomplish the critical task of developing the Generalized User Experience Questionnaire. 
Thank you also to my employer, BeyondTrust (formerly Bomgar), who has funded my education 
for the past four years. Finally, I cannot thank my wife, Emily, enough for the support she has 
given throughout this process. From proofreading and editing countless revisions of this 
dissertation to taking care of the kids to keeping the house running while I have focused on my 




TABLE OF CONTENTS 
DEDICATION ................................................................................................................................ ii 
ACKNOWLEDGEMENTS ........................................................................................................... iii 
LIST OF TABLES ...........................................................................................................................x 
LIST OF FIGURES .......................................................................................................................xv 
CHAPTER 
I. INTRODUCTION .............................................................................................................1 
1.1 Defining User Experience (UX) ............................................................................1 
1.2 Measuring UX .......................................................................................................2 
1.3 User Experience Questionnaire (UEQ) .................................................................5 
1.3.1 UEQ Creation ..................................................................................................6 
1.3.2 Initial UEQ Studies and Expected Use-Cases .................................................8 
1.3.3 UEQ Revisions ................................................................................................9 
1.3.4 UEQ Method .................................................................................................10 
1.4 AttrakDiff2 Questionnaire ...................................................................................10 
1.4.1 AttrakDiff2 Method .......................................................................................11 
1.5 After-Scenario Questionnaire (ASQ) ..................................................................12 
1.5.1 ASQ Method ..................................................................................................12 
1.6 Customer Satisfaction (CSAT) Question ............................................................13 
1.6.1 CSAT Method ...............................................................................................13 
1.7 Emotional Metric Outcomes (EMO) Questionnaire ............................................14 
1.7.1 EMO Method .................................................................................................14 
1.8 Likelihood-to-Recommend (LTR) Question .......................................................15 
1.8.1 LTR Method ..................................................................................................16 
1.9 Research Overview ..............................................................................................16 
II. GENERALIZING THE USER EXPERIENCE QUESTIONNAIRE (UEQ) TO 
MEASURE BOTH PRODUCT AND SERVICE EXPERIENCES ...............................17 
2.1 Introduction .........................................................................................................17 
2.2 Methodology ........................................................................................................17 
2.2.1 Expert Revision Process ................................................................................18 
2.2.2 Variables ........................................................................................................19 
2.2.3 Participants ....................................................................................................19 
 
v 
2.2.4 User Testing Platform ....................................................................................20 
2.2.5 Procedure .......................................................................................................20 
2.2.5.1 Informed Consent ....................................................................................21 
2.2.5.2 Study Tasks .............................................................................................22 
2.2.5.2.1 Weather Puppy Forecast + Radar ................................................23 
2.2.5.2.2 KBB.com-New & Used Car Prices .............................................23 
2.2.5.3 Experience Evaluation .............................................................................23 
2.2.6 Data Collection ..............................................................................................24 
2.2.6.1 Demographic Questionnaire ....................................................................24 
2.2.6.2 User Experience Questionnaire (UEQ) ...................................................24 
2.2.6.3 Generalized User Experience Questionnaire (UEQ-G) ...........................25 
2.2.6.4 AttrakDiff2 ..............................................................................................27 
2.3 Hypotheses ..........................................................................................................28 
2.4 Analysis ...............................................................................................................29 
2.4.1 Data Preparation ............................................................................................30 
2.4.2 Hypothesis Analysis ......................................................................................31 
2.4.3 Other Analysis ...............................................................................................32 
2.5 Results .................................................................................................................32 
2.5.1 Descriptive Statistics .....................................................................................32 
2.5.2 Hypothesis Testing ........................................................................................41 
2.5.2.1 Hypothesis 1: UEQ and UEQ-G Factor Score Comparisons ..................42 
2.5.2.2 Hypothesis 2: UEQ and UEQ-G Individual Score Comparisons ............42 
2.5.2.3 Hypothesis 3: Correlations Among AttrakDiff2 and UEQ Factors .........44 
2.5.2.4 Hypothesis 4: Correlations Among AttrakDiff2 and UEQ-G Factors ....44 
2.5.2.5 Hypothesis 5: Internal Consistency of the UEQ Factors .........................45 
2.5.2.6 Hypothesis 6: Internal Consistency of the UEQ-G Factors .....................45 
2.5.3 Other Testing .................................................................................................45 
2.5.3.1 Effect of Tested Mobile App on UEQ, UEQ-G, and AttrakDiff2 Factor 
Scores ......................................................................................................46 
2.5.3.2 Effect of Testing Order on UEQ, UEQ-G, and AttrakDiff2 Factor 
Scores… ..................................................................................................48 
2.5.3.3 Correlations Among AttrakDiff2 and UEQ/UEQ-G Factors ..................50 
2.6 Discussion ............................................................................................................50 
2.7 Conclusion ...........................................................................................................52 
III. USING THE GENERALIZED USER EXPERIENCE QUESTIONNAIRE (UEQ-G) 
TO EVALUATE CONTROLLED NON-DIGITAL SERVICE EXPERIENCES .........54 
3.1 Introduction .........................................................................................................54 
3.2 Methodology ........................................................................................................54 
3.2.1 Variables ........................................................................................................55 
3.2.2 Participants ....................................................................................................55 
3.2.3 Procedure .......................................................................................................56 
3.2.3.1 Informed Consent ....................................................................................57 
3.2.3.2 Study Scenarios .......................................................................................59 
3.2.3.2.1 Classroom Lecture with Varied Stimulation Level .....................59 
 
vi 
3.2.3.2.2 Convenience Store Shopping with Varied Novelty Level ..........60 
3.2.3.2.3 Facilitated Group Discussion with Varied Dependability Level .61 
3.2.3.2.4 Photo Booth with Varied Efficiency Level .................................61 
3.2.3.2.5 Boardgame Overview with Varied Perspicuity Level .................62 
3.2.3.2.6 Airport Lounge with Varied Attractiveness Level ......................63 
3.2.3.3 Experience Evaluation .............................................................................63 
3.2.4 Data Collection ..............................................................................................64 
3.2.4.1 Demographic Questionnaire ....................................................................64 
3.2.4.2 Experience Questionnaires ......................................................................64 
3.3 Hypotheses ..........................................................................................................65 
3.4 Analysis ...............................................................................................................66 
3.4.1 Data Preparation ............................................................................................67 
3.4.2 Hypothesis Analysis ......................................................................................68 
3.4.3 Other Analysis ...............................................................................................69 
3.5 Results .................................................................................................................69 
3.5.1 Descriptive Statistics .....................................................................................69 
3.5.1.1 Classroom Lecture with Varied Stimulation Level .................................70 
3.5.1.2 Convenience Store Shopping with Varied Novelty Level ......................71 
3.5.1.3 Facilitated Group Discussion with Varied Dependability Level .............72 
3.5.1.4 Photo Booth with Varied Efficiency Level .............................................74 
3.5.1.5 Boardgame Overview with Varied Perspicuity Level .............................75 
3.5.1.6 Airport Lounge with Varied Attractiveness Level ..................................77 
3.5.1.7 77 
3.5.1.8 UEQ-G, ASQ, and EMO Relationships ..................................................78 
3.5.2 Hypothesis Testing ........................................................................................80 
3.5.2.1 Hypothesis 1: Detecting Differences in Stimulation with the UEQ-G ....80 
3.5.2.2 Hypothesis 2: Detecting Differences in Novelty with the UEQ-G .........81 
3.5.2.3 Hypothesis 3: Detecting Differences in Dependability with the UEQ-G 82 
3.5.2.4 Hypothesis 4: Detecting Differences in Efficiency with the UEQ-G ......83 
3.5.2.5 Hypothesis 5: Detecting Differences in Perspicuity with the UEQ-G ....84 
3.5.2.6 Hypothesis 6: Detecting Differences in Attractiveness with the UEQ-G
 85 
3.5.2.7 Hypothesis 7: Detecting Differences in Pragmatic Quality with the ASQ
 86 
3.5.2.8 Hypothesis 8: Detecting Differences in Hedonic Quality with the EMO
 87 
3.5.2.9 Hypotheses 9 & 10: Correlations Between the ASQ and UEQ-G’s 
Pragmatic Quality and Between the EMO and UEQ’s Hedonic Quality 88 
3.5.2.10 Hypothesis 11: Detecting Differences in Experience Quality with the 
LTR ..........................................................................................................88 
3.5.2.11 Hypothesis 12: Detecting Differences in Experience Quality with the 
CSAT .......................................................................................................89 
3.5.2.12 Hypothesis 13: Internal Consistency of the UEQ-G Factors .............90 
3.5.3 Other Testing .................................................................................................90 
3.5.3.1 Effect of Age on UEQ-G, ASQ, CSAT, EMO, and LTR .......................90 
 
vii 
3.5.3.2 Effect of Gender on UEQ-G, ASQ, CSAT, EMO, and LTR ..................91 
3.5.3.3 Correlations Between UEQ-G and ASQ, CSAT, EMO, and LTR ..........92 
3.6 Discussion ............................................................................................................95 
3.7 Conclusion ...........................................................................................................98 
IV. USING THE GENERALIZED USER EXPERIENCE QUESTIONNAIRE (UEQ-G) 
TO EVALUATE MULTIMODAL EXPERIENCES IN-THE-WILD ...........................99 
4.1 Introduction .........................................................................................................99 
4.2 Methodology ........................................................................................................99 
4.2.1 Variables ........................................................................................................99 
4.2.2 Participants ..................................................................................................100 
4.2.3 Procedure .....................................................................................................101 
4.2.3.1 Informed Consent ..................................................................................101 
4.2.3.2 Study Tasks ...........................................................................................103 
4.2.3.3 Experience Evaluation ...........................................................................103 
4.2.3.4 Data Collection ......................................................................................104 
4.2.3.5 Demographic Questionnaire ..................................................................104 
4.2.3.6 Experience Questionnaires ....................................................................104 
4.3 Hypotheses ........................................................................................................105 
4.4 Analysis .............................................................................................................106 
4.4.1 Data Preparation ..........................................................................................106 
4.4.2 Hypothesis Analysis ....................................................................................108 
4.4.3 Other Analysis .............................................................................................108 
4.5 Results ...............................................................................................................108 
4.5.1 Descriptive Statistics ...................................................................................108 
4.5.2 Hypothesis Testing ......................................................................................110 
4.5.3 Other Testing ...............................................................................................115 
4.5.3.1 Effect of Age on UEQ-G, ASQ, CSAT, EMO, and LTR .....................115 
4.5.3.2 Effect of Gender on UEQ-G, ASQ, CSAT, EMO, and LTR ................116 
4.5.3.3 Effect of Experience on UEQ-G, ASQ, CSAT, EMO, and LTR ..........117 
4.6 Discussion ..........................................................................................................120 
4.7 Conclusion .........................................................................................................125 
V. CONCLUSION .............................................................................................................126 
5.1 Overview ...........................................................................................................126 
5.2 Results ...............................................................................................................127 
5.3 Limitations .........................................................................................................128 
5.4 Future Work .......................................................................................................129 
REFERENCES ............................................................................................................................131 
APPENDIX 
A. USER EXPERIENCE QUESTIONNAIRE (UEQ) ......................................................138 
 
viii 
B. ATTRAKDIFF2 ............................................................................................................144 
C. AFTER-SCENARIO QUESTIONNAIRE (ASQ) ........................................................150 
D. CUSTOMER SATISFACTION (CSAT) ......................................................................152 
E. EMOTIONAL METRIC OUTCOMES (EMO) ............................................................154 
F. LIKELIHOOD-TO-RECOMMEND (LTR) .................................................................158 
G. SURVEYMONKEY PREQUALIFICATION SURVEY .............................................160 
H. GENERALIZED USER EXPERIENCE QUESTIONNAIRE (UEQ-G) .....................162 
I. DEMOGRAPHIC QUESTIONNAIRE (STUDY 1) .....................................................168 
J. CLASSROOM LECTURE (HIGH STIMULATION) ..................................................170 
K. CLASSROOM LECTURE (LOW STIMULATION)...................................................172 
L. CONVENIENCE STORE SHOPPING (HIGH NOVELTY) .......................................174 
M. CONVENIENCE STORE SHOPPING (LOW NOVELTY) ........................................176 
N. FACILITATED GROUP DISCUSSION (HIGH DEPENDABILITY) ........................178 
O. FACILITATED GROUP DISCUSSION (LOW DEPENDABILITY) ........................180 
P. PHOTO BOOTH (HIGH EFFICIENCY) .....................................................................182 
Q. PHOTO BOOTH (LOW EFFICIENCY) ......................................................................184 
R. BOARDGAME OVERVIEW (HIGH PERSPICUITY) ...............................................186 
S. BOARDGAME OVERVIEW (LOW PERSPICUITY) ................................................188 
T. AIRPORT LOUNGE (HIGH ATTRACTIVENESS) ...................................................190 
U. AIRPORT LOUNGE (LOW ATTRACTIVENESS) ....................................................192 
V. DEMOGRAPHIC QUESTIONNAIRE (STUDY 2) .....................................................194 
W. MULTIMODAL EXPERIENCE STUDY FLYER ......................................................196 
X. DEMOGRAPHIC QUESTIONNAIRE (STUDY 3) .....................................................198 
Y. RAW DATA (STUDY 1) ..............................................................................................201 
Z. RAW DATA (STUDY 2) ..............................................................................................216 
 
ix 




LIST OF TABLES 
Table 1.1 Inventory and brief evaluation of UX questionnaire assessment tools based 
on tool scope and qualities assessed .............................................................................4 
Table 1.2 EMO items and factors to which each item contributes .............................................15 
Table 2.1 UEQ adjective pairs and factors to which each pair contributes [3] ..........................25 
Table 2.2 UEQ-G adjective pairs and factors to which each pair contributes ............................26 
Table 2.3 AttrakDiff2 adjective pairs and factors to which each pair contributes .....................28 
Table 2.4 Mean UEQ/UEQ-G factor scores organized by questionnaire version ......................33 
Table 2.5 Mean UEQ/UEQ-G individual scores organized by questionnaire version ...............33 
Table 2.6 Mean UEQ factor scores organized by tested mobile app .........................................34 
Table 2.7 Mean UEQ-G factor scores organized by tested mobile app .....................................34 
Table 2.8 Mean UEQ factor scores organized by app testing order ...........................................35 
Table 2.9 Mean UEQ-G factor scores organized by app testing order.......................................35 
Table 2.10 Mean AttrakDiff2 factor scores organized by tested mobile app ...............................36 
Table 2.11 Mean AttrakDiff2 factor scores organized by testing order .......................................36 
Table 2.12 Mann-Whitney test results for UEQ/UEQ-G factor score comparisons ....................42 
Table 2.13 Mann-Whitney test results for UEQ/UEQ-G individual score comparisons .............43 
Table 2.14 Mann-Whitney test results for effect of tested app on UEQ/UEQ-G and 
AttrakDiff2 factor scores ............................................................................................47 
Table 2.15 Mann-Whitney test results for UEQ/UEQ-G factor score comparisons for WP ........47 




Table 2.17 Mann-Whitney test results for effect of testing order on UEQ/UEQ-G and 
AttrakDiff2 factor scores ............................................................................................49 
Table 2.18 Mann-Whitney test results for UEQ/UEQ-G factor score comparisons for app 
tested first ...................................................................................................................49 
Table 2.19 Mann-Whitney test results for UEQ/UEQ-G factor score comparisons for app 
tested second ...............................................................................................................50 
Table 2.20 Correlation between AttrakDiff2 Factors and UEQ/UEQ-G Factors .........................50 
Table 3.1 Classroom lecture mean UEQ-G factor scores organized by scenario 
condition .....................................................................................................................70 
Table 3.2 Classroom lecture mean EMO factor scores organized by scenario condition ..........70 
Table 3.3 Convenience store shopping mean UEQ-G factor scores organized by 
scenario condition .......................................................................................................71 
Table 3.4 Convenience store mean EMO factor scores organized by scenario condition .........72 
Table 3.5 Facilitated group discussion mean UEQ-G factor scores organized by 
scenario condition .......................................................................................................73 
Table 3.6 Facilitated group discussion mean EMO factor scores organized by scenario 
condition .....................................................................................................................73 
Table 3.7 Photo booth mean UEQ-G factor scores organized by scenario condition ................74 
Table 3.8 Photo booth mean EMO factor scores organized by scenario condition ....................75 
Table 3.9 Boardgame overview mean UEQ-G factor scores organized by scenario 
condition .....................................................................................................................76 
Table 3.10 Boardgame overview mean EMO factor scores organized by scenario 
condition .....................................................................................................................76 
Table 3.11 Airport lounge mean UEQ-G factor scores organized by scenario condition ............77 
Table 3.12 Airport lounge mean EMO factor scores organized by scenario condition ...............78 
Table 3.13 Mann-Whitney test results for high and low condition stimulation score 
comparisons ................................................................................................................80 
Table 3.14 Mean stimulation scores organized by scenario condition .........................................81 




Table 3.16 Mean novelty scores organized by scenario condition ...............................................82 
Table 3.17 Mann-Whitney test results for high and low condition dependability score 
comparisons ................................................................................................................82 
Table 3.18 Mean dependability scores organized by scenario condition .....................................83 
Table 3.19 Mann-Whitney test results for high and low condition efficiency score 
comparisons ................................................................................................................83 
Table 3.20 Mean efficiency scores organized by scenario condition ...........................................84 
Table 3.21 Mann-Whitney test results for high and low condition perspicuity score 
comparisons ................................................................................................................84 
Table 3.22 Mean perspicuity scores organized by scenario condition .........................................85 
Table 3.23 Mann-Whitney test results for high and low condition attractiveness score 
comparisons ................................................................................................................85 
Table 3.24 Mean attractiveness scores organized by scenario condition .....................................86 
Table 3.25 Mann-Whitney test results for high and low condition ASQ score 
comparisons ................................................................................................................86 
Table 3.26 Mean ASQ scores organized by scenario condition ...................................................87 
Table 3.27 Mann-Whitney test results for high and low condition overall EMO score 
comparisons ................................................................................................................88 
Table 3.28 Mean overall EMO scores organized by scenario condition ......................................88 
Table 3.29 Mann-Whitney test results for high and low condition LTR score 
comparisons ................................................................................................................89 
Table 3.30 Mean overall LTR scores organized by scenario condition .......................................89 
Table 3.31 Fisher’s exact test results for high and low condition CSAT category 
comparisons ................................................................................................................90 
Table 3.32 Correlation between age and scores from the UEQ-G, ASQ, CSAT, EMO, 
and LTR ......................................................................................................................91 
Table 3.33 Mann-Whitney test results for male and female participant score comparisons 
for UEQ-G, ASQ, CSAT, EMO, and LTR.................................................................92 
Table 3.34 Correlation between UEQ-G’s attractiveness factor and ASQ, CSAT, EMO, 
and LTR ......................................................................................................................92 
 
xiii 
Table 3.35 Correlation between UEQ-G’s perspicuity factor and ASQ, CSAT, EMO, 
and LTR ......................................................................................................................93 
Table 3.36 Correlation between UEQ-G’s efficiency factor and ASQ, CSAT, EMO, and 
LTR.............................................................................................................................93 
Table 3.37 Correlation between UEQ-G’s dependability factor and ASQ, CSAT, EMO, 
and LTR ......................................................................................................................93 
Table 3.38 Correlation between UEQ-G’s stimulation factor and ASQ, CSAT, EMO, 
and LTR ......................................................................................................................94 
Table 3.39 Correlation between UEQ-G’s novelty factor and ASQ, CSAT, EMO, and 
LTR.............................................................................................................................94 
Table 3.40 Correlation between UEQ-G’s pragmatic quality and ASQ, CSAT, EMO, 
and LTR ......................................................................................................................94 
Table 3.41 Correlation between UEQ-G’s hedonic quality and ASQ, CSAT, EMO, and 
LTR.............................................................................................................................95 
Table 3.42 Correlation among UEQ-G scores and ASQ, CSAT, EMO, and LTR scores ...........95 
Table 4.1 Participant responses to demographic experience questions ....................................109 
Table 4.2 Mean scores for the UEQ-G, ASQ, CSAT, EMO, and LTR ....................................109 
Table 4.3 Correlation between UEQ-G’s attractiveness factor and ASQ, CSAT, EMO, 
and LTR ....................................................................................................................110 
Table 4.4 Correlation between UEQ-G’s perspicuity factor and ASQ, CSAT, EMO, 
and LTR ....................................................................................................................111 
Table 4.5 Correlation between UEQ-G’s efficiency factor and ASQ, CSAT, EMO, and 
LTR...........................................................................................................................111 
Table 4.6 Correlation between UEQ-G’s dependability factor and ASQ, CSAT, EMO, 
and LTR ....................................................................................................................112 
Table 4.7 Correlation between UEQ-G’s stimulation factor and ASQ, CSAT, EMO, 
and LTR ....................................................................................................................112 
Table 4.8 Correlation between UEQ-G’s novelty factor and ASQ, CSAT, EMO, and 
LTR...........................................................................................................................113 
Table 4.9 Correlation between UEQ-G’s pragmatic quality and ASQ, CSAT, EMO, 
and LTR ....................................................................................................................113 
 
xiv 
Table 4.10 Correlation between UEQ-G’s hedonic quality and ASQ, CSAT, EMO, and 
LTR...........................................................................................................................114 
Table 4.11 Correlation among UEQ-G scores and ASQ, CSAT, EMO, and LTR scores .........115 
Table 4.12 Correlation between age and scores from the UEQ-G, ASQ, CSAT, EMO, 
and LTR ....................................................................................................................116 
Table 4.13 Mann-Whitney test results for male and female participant score comparisons 
for UEQ-G, ASQ, CSAT, EMO, and LTR...............................................................117 
Table 4.14 Kruskal-Wallis test results for effect of general mobile order experience on 
UEQ-G, ASQ, CSAT, EMO, and LTR ....................................................................118 
Table 4.15 Kruskal-Wallis test results for effect of CFA mobile order experience on 
UEQ-G, ASQ, CSAT, EMO, and LTR ....................................................................119 
Table 4.16 Kruskal-Wallis test results for effect of general CFA experience on UEQ-G, 




LIST OF FIGURES 
Figure 1.1 Example of a seven-point semantic differential from the UEQ [3] ..............................6 
Figure 1.2 Assumed underlying structure of the UEQ factors [40] ...............................................7 
Figure 2.1 Introductory, informed consent message presented in the Validately app for 
study one .....................................................................................................................22 
Figure 2.2 Boxplot of UEQ/UEQ-G and AttrakDiff2 factors with outliers identified ................31 
Figure 2.3 Scatterplot of the attractiveness factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s attractiveness factor .............................................................................37 
Figure 2.4 Scatterplot of the perspicuity factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s attractiveness factor .............................................................................37 
Figure 2.5 Scatterplot of the dependability factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s attractiveness factor .............................................................................38 
Figure 2.6 Scatterplot of the stimulation factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s attractiveness factor .............................................................................38 
Figure 2.7 Scatterplot of the perspicuity factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s pragmatic quality factor .......................................................................39 
Figure 2.8 Scatterplot of the efficiency factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s pragmatic quality factor .......................................................................39 
Figure 2.9 Scatterplot of the dependability factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s pragmatic quality factor .......................................................................40 
Figure 2.10 Scatterplot of the dependability factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s identification factor ..............................................................................40 
Figure 2.11 Scatterplot of the stimulation factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s stimulation factor .................................................................................41 
Figure 2.12 Scatterplot of the novelty factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s stimulation factor .................................................................................41 
 
xvi 
Figure 3.1 Introductory, informed consent message for study two, presented in 
SurveyMonkey ...........................................................................................................58 
Figure 3.2 Scatterplot of the UEQ-G pragmatic quality factor scores and ASQ scores ..............79 
Figure 3.3 Scatterplot of the UEQ-G hedonic quality factor scores and EMO scores ................79 
Figure 4.1 Introductory, informed consent message presented in SurveyMonkey for 





1.1 Defining User Experience (UX) 
ISO 9243-210 defines user experience (UX) as the “user’s perceptions and responses that 
result from the use and/or anticipated use of a system, product or service,” and specifically 
identifies brand image, presentation, functionality, system performance, interactive behavior, and 
assistive capabilities as factors in determining UX. ISO 9243-210 goes on to define user 
interface (UI) as “all components of an interactive system (software or hardware) that provide 
information and controls for the user to accomplish specific tasks with the interactive system 
[1].” As the ISO definition of UX specifically identifies interactive behavior, a factor that 
seemingly subsumes the entire UI definition, as just one of many UX factors, it is reasonable to 
conclude that UI is but one factor in determining the resulting UX. Another important distinction 
between UX and UI is that while a UI can be directly designed, a UX cannot. UX is rather the 
resulting perception a user has based on a series of interactions with a system, product, or 
service, and it is only those points of interaction that can be designed [2]. Therefore, the term 
“user experience design” can be misleading as it really describes the process of designing those 
points of interaction that impact the experience rather than the experience itself. 
Despite the common misconception that UX is limited to product experience or, even 
more restrictively, limited to the UI of digital products, the ISO 9243-210 definition of UX 
clearly includes the service experience as well as the product or system experience.  
 
2 
Confusion can be further exacerbated by the sometimes misunderstood relationship 
between UX and usability, “the extent to which a product can be used by specified users to 
achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of 
use” [1]. Usability only accounts for a portion of the factors that determine a resulting UX. 
However, unlike the UI, which can also be a factor in determining a resulting UX, it is virtually 
impossible to have a UX where usability is absent. Usability is “fundamental” to UX and UX is 
“inextricably linked” to usability; therefore, the two should be evaluated in concert [2]. Those 
elements included in UX that are not related to usability are captured within the concepts of 
hedonic quality [3]. 
1.2 Measuring UX 
The UX can be measured using a variety of techniques such as interviews, focus groups, 
questionnaires, direct observation in the field, direct observation in a controlled environment, 
and indirect observation [4]. One specific type of observation technique that is focused on 
measuring usability, an important component of UX, is usability testing, which can be 
categorized broadly into two groups: tests that are used to improve designs (i.e. formative) and 
tests that are used to evaluate designs (i.e. summative) [5]. Heuristic evaluation is another useful 
technique that relies on the knowledge, experience, and methodology of experts to assess the 
quality of a UX without actually involving users [6]. The well-studied field of analytics can also 
be useful in measuring UX [7]. There are advantages and disadvantages to each of these 
techniques; therefore, methodological triangulation, using complementary techniques or methods 
to better understand a UX, can help leverage the strengths of a variety of these techniques [4]. 
This study focuses on the single technique of standardized questionnaires, which has the benefits 
of being widely distributable and highly consistent. These benefits grant the ability to collect a 
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large number of responses and compare results from one test to those from other user 
experiences, to benchmarks, or to previous versions of the same UX. However, questionnaires do 
not allow for clarification and often do not lead to deep understanding, so it may be 
advantageous to employ a methodological triangulation strategy, utilizing the questionnaire in 
conjunction with other techniques [4]. 
As discussed previously, the established, complete definition of UX includes system, 
product, and service experiences and includes elements of usability and hedonic quality. 
However, there are no questionnaire-type tools that attempt to assess the complete UX. Shown in 
Table 1.1 below, 31 questionnaires were evaluated on two dimensions: scope (i.e. 
product/system and/or service) and qualities assessed (i.e. usability and/or hedonic quality). As 
Table 1.1 shows, 15 of the 31 assessment tools apply to service experience. Of those 15, only 
one, the Customer Experience Index (CXi), assesses both usability and hedonic quality. 
However, the CXi is only applicable to an overarching service or brand experience and does not 
include specific product or service experience assessments. Furthermore, CXi is administered by 
Forrester Research which does not allow complete visibility into their process [8]. In addition to 
the CXi, 5 other assessment tools measure both usability and hedonic quality but only for 
product or system experiences and not for service experiences. Those tools include the 
AttrakDiff2 [9], Software Usability Measurement Inventory (SUMI) [10], Standardized User 
Experience Percentile Rank Questionnaire (SUPR-Q) [11], User Experience Questionnaire 
(UEQ) [12], and Website Quality (WEBQUAL) [13]. Both the SUPR-Q and WEBQUAL are 
highly specialized for evaluating websites, and expanding use to assess other types of products, 
not to mention service experiences, would be challenging. The AttrakDiff2, SUMI, and UEQ 
could all be modified to include service experience assessment with seemingly little effort. 
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However, with three usability factors and three hedonic quality factors, the UEQ has a more 
balanced approach to assessing traditional usability and hedonic qualities than the AttrakDiff2 
with only one usability factor and the SUMI with only one hedonic quality factor [9, 10, 3]. 
Therefore, the UEQ provides the best opportunity to create an assessment tool that can measure 
product, system, and service experiences on dimensions of usability and hedonic quality.  
Table 1.1 Inventory and brief evaluation of UX questionnaire assessment tools based on tool 














After-Scenario Questionnaire (ASQ) Yes Yes Yes No [14] 
American Customer Satisfaction 
Index (ACSI) 
Yes Yes No Yes [15] 
AttrakDiff2 Yes No Yes Yes [9] 
Computer System Usability 
Questionnaire (CSUQ) 
Yes No Yes No [14] 
Customer Effort Score (CES) Yes Yes Yes No [16] 
Customer Experience Index 
(CXi/CxPi) 
No Yes Yes Yes [8] 
Customer Satisfaction (CSAT) Yes Yes No Yes [17] 
Emotional Metric Outcomes (EMO) Yes Yes No Yes [18] 
Information Satisfaction (IS) Yes No No Yes [19] 
Intranet Satisfaction Questionnaire 
(ISQ) 
Yes No Yes No [20] 
NASA Task Load Index (NASA-
TLX) 
Yes Yes No No [21] 
Net Promoter Score® (NPS) Yes Yes No No [22] 
Post-Study Usability Questionnaire 
(PSSUQ) 
Yes No Yes No [23] 
Practical Usability Rating by Experts 
(PURE) 
Yes Yes Yes No [24] 
Questionnaire for User Interaction 
Satisfaction (QUIS) 
Yes No Yes No [25] 
SERVPERF No Yes No No [26] 
SERVQUAL No Yes No No [27] 


















Software Usability Measurement 
Inventory (SUMI) 
Yes No Yes Yes [10] 
Standardized User Experience 
Percentile Rank Questionnaire 
(SUPR-Q) 
Yes No Yes Yes [11] 
Subjective Mental Effort Question 
(SMEQ) 
Yes Yes Yes No [29] 
System Usability Scale (SUS) Yes No Yes No [30] 
Usability Magnitude Estimation 
(UME) 
Yes Yes Yes No [31] 
Usability Metric for User Experience 
(UMUX) 
Yes No Yes No [32] 
Usability Metric for User Experience 
Lite (UMUX-LITE) 
Yes No Yes No [33] 
Usefulness, Satisfaction, and Ease-of-
Use (USE) 
Yes Yes Yes No [12] 
User Experience Questionnaire 
(UEQ) 
Yes No Yes Yes [3] 
Web Quality (WQ) Yes No Yes No [34] 
Website Analysis and Measurement 
Inventory (WAMMI) 
Yes No Yes No [35] 
Website Quality (WEBQUAL) Yes No Yes Yes [36] 
Website Usability (WU) Yes No Yes No [13] 
 
1.3 User Experience Questionnaire (UEQ) 
The UEQ was created as an efficient product experience evaluation tool to supplement 
traditional expert evaluations and usability testing. It was originally created in German in 2006 
[37] and translated into English in 2008 [3]. Based on the UX framework proposed by 
Hassenzahl [38], the aim of the UEQ was to measure the holistic UX including the aspects of 
perceived ergonomic and hedonic quality as well as overall perceived attractiveness [3]. 
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1.3.1 UEQ Creation 
To create the UEQ, an initial list of 229 product adjectives of interest (e.g. attractive) 
were suggested by 15 usability experts. The list was reduced to 80 items after further review, and 
each item was organized into a series of seven-point semantic differential questions with the 
identified adjective on one side and the corresponding antonym on the other. An example, 
translated into English, can be seen in Figure 1.1 [3]. 
 
Figure 1.1 Example of a seven-point semantic differential from the UEQ [3]  
 
The 80-item version of the UEQ was given to 153 participants who were asked to 
evaluate a variety of digital products. Post hoc, the 80 items were divided into two groups. The 
first group included 14 items which, based on the adjectives themselves, indicated nothing more 
than overall level of acceptance or rejection of the product with little hint as to the underlying 
reason the score was given (e.g. pleasant). The remaining 66 items, in the second group, 
provided more context (e.g. easy to learn). Using data from the 153 participants, a factor analysis 
of the first group revealed a single underlying factor the author labeled as attractiveness. A factor 
analysis of the second group revealed an additional five factors including perspicuity, 
dependability, efficiency, novelty, and stimulation. Interpreting these factors through the lens of 
the Hassenzahl framework [38], Scchrepp et al. described attractiveness as a “pure valence 
dimension;” perspicuity, efficiency, and dependability as pragmatic or “goal-directed” factors; 




assumed underlying structure of these factors and makes clear the assumed dependency of the 
attractiveness factor on the other five factors, meaning one would expect the attractiveness 
factor, measured directly in the first group described above, to vary depending on the values of 
the other five factors, measured in the second group described above [40]. 
 
Figure 1.2 Assumed underlying structure of the UEQ factors [40] 
 
Continuing toward the creation of the UEQ, the 80 items were reduced to 26 by keeping 
only the 6 items with the highest loading on the attractiveness factor and only 4 items from each 
of the remaining five categories. The 4 items for each of these remaining categories were 
selected because each had both a high loading on its respective factor and a low loading on the 
other 4 factors, meaning each was a good indicator of its own factor regardless of the value of 
the other factors. The resulting 26 items, provided to users in a randomized order with 
randomized polarity for each adjective/antonym pair, constitutes the UEQ [3]. 
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1.3.2 Initial UEQ Studies and Expected Use-Cases 
An initial prepublication validation study of the UEQ indicated that the factors of 
perspicuity, efficiency, and dependability, which can be categorized as ergonomic qualities 
within the Hassenzahl framework, showed a significant positive correlation with task completion 
time while the factors of stimulation and novelty, hedonic qualities within the Hassenzahl 
framework, did not. While the study had an admittedly low number of participants, the results 
showed early indications that the UEQ was responding to task completion time as expected [3].  
A second prepublication study examined the relationship among the factors of the UEQ 
and those of the AttrackDiff2, another questionnaire based on the Hassenzahl framework. 
Following the concepts of the Hassenzahl framework and the structures of each questionnaire, 
theoretical mappings were formed between the factors of each questionnaire. The attractiveness 
factor was present in both questionnaires, so a direct mapping was possible. The UEQ factors of 
perspicuity, efficiency, and dependability mapped to the single AttrackDiff2 factor of pragmatic 
quality. The UEQ factors of stimulation and novelty mapped to only a portion of the hedonic 
factor in the AttrackDiff2. That portion was identified as the stimulation factor for this study. 
The remaining portion of the hedonic factor in the AttrackDiff2 was identified as the 
identification factor and did not map to any UEQ factors. Analysis of the data from participants 
who completed both questionnaires, showed significant positive correlations among all the 
mapped factors, indicating the validity of the UEQ. However, as in the first study, the number of 
participants was admittedly low [3]. 
The first UEQ publication written in English included results from a validation study that 
tested the English version of the UEQ, which was translated in a coordinated effort with both 
native English and native German speakers. Though the investigation lacked systematic rigor, 
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the data showed early indications that the German and English versions performed similarly and 
that the English version was reliable [3]. Subsequently, UEQ versions have been created in 20 
additional languages including Spanish, Portuguese, Turkish, Indonesian, Chinese, French, 
Italian, Japanese, Dutch, Russian, Estonian, Slovenian, Swedish, Polish, Greek, Hindi, Persian, 
Bulgarian, Czech, and Malay [41]. There is even a German variation that was specifically 
created for children [42]. 
Product use-cases for the UEQ include comparing product experiences as new product 
versions are released, comparing product experiences to respective competitor product 
experiences, and measuring products against established benchmarks [39]. An initial nonspecific 
product benchmark was established for the UEQ in 2013 based on the results from 163 studies 
[43], and a second benchmark was established in 2017 based on the results from 246 studies 
[40]. 
1.3.3 UEQ Revisions 
While the original UEQ only requires 3 to 5 minutes for a participant to complete [44], 
two separate short versions of the UEQ were created in 2017 and 2018 to reduce that time even 
further [45, 46]. Additionally, a separate benchmark was established for the short version of the 
UEQ. Another recent development of the UEQ, published in 2019, is a method for distilling the 
six separate UEQ factors into a single UEQ key performance indicator (KPI). The KPI method 
introduces six additional questions, each corresponding to one of the UEQ factors, and asks each 
participant to evaluate how important each factor is for the specific scenario he or she is testing. 
To get the single UEQ KPI, a weighted average of UEQ factors is then calculated per participant 
using each participant’s importance factors as weights for his or her own UEQ KPI [47]. 
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1.3.4 UEQ Method 
The UEQ can be administered via paper and pencil or online survey. A version created 
for SurveyMonkey can be found in APPENDIX A. Participants are presented with 26 seven-
point semantic differentials, with opposite attributes on either end of the scale. They are asked to 
check where they believe the product of interest falls on the scale based on their initial thoughts. 
For half of the questions, the positive attribute is presented at the beginning the differential and 
for the other half it is flipped, providing the negative attribute first [44]. 
Raw data from the UEQ is analyzed by first transforming the data to a -3 to +3 scale, 
with -3 indicating the participant associated the product experience most closely with the 
negative attribute, regardless of orientation within the survey, and +3 indicating the opposite. For 
each participant, scores comprising each of the six UEQ factors are averaged. Each average 
factor score is then averaged across all participants to obtain six separate factor scores for the 
product of interest. Those six scores can be rolled up into attractiveness, pragmatic quality, and 
hedonic quality according to Figure 1.2, but a single UEQ score cannot be attained without 
following a separate method described earlier in the KPI approach [47]. Of course, additional 
analyses of correlation of individual items with each factor as well as variance of responses 
within the participant pool are suggested as a standard UEQ analysis. There are also 
recommended methods for eliminating data from analysis based on inconsistent participant 
responses [44]. 
1.4 AttrakDiff2 Questionnaire  
The AttrackDiff2 is a second-generation questionnaire designed to measure perceived 
pragmatic and hedonic quality and is a predecessor to the UEQ. The AttrakDiff2 consists of 28 
questions that are organized in the same way as the UEQ: as series of seven-point semantic 
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differentials with opposite adjectives anchoring both sides of a seven-point scale. The 
AttrakDiff2 has been shown effective at evaluating four underlying factors: hedonic qualities for 
stimulation (HQS), hedonic qualities for identification (HQI), pragmatic qualities (PQ), and 
attractiveness (ATT). The two hedonic quality dimensions can also be analyzed together as a 
single hedonic quality factor [48, 49]. An example of a seven-point semantic differential can be 
found in the UEQ Creation section in Figure 1.1.  
1.4.1 AttrakDiff2 Method 
Currently, the AttrakDiff2 is administered and scored online at www.attrakdiff.de; 
however, AttrakDiff2 questions and scoring method are publicly available through current and 
historic published literature. 
A version created for SurveyMonkey can be found in APPENDIX B. Participants are 
presented with 28 seven-point semantic differentials, with opposite attributes on either end of the 
scale. They are asked to check where they believe the product of interest falls on the scale based 
on their initial thoughts. For half of the questions, the positive attribute is presented at the 
beginning the differential and for the other half it is flipped, providing the negative attribute first 
[38, 48, 49]. 
Raw data from the AttrakDiff2 is analyzed by first transforming the data to a -3 to +3 
scale, with -3 indicating the participant associated the product experience most closely with the 
negative attribute, regardless of orientation within the survey, and +3 indicating the opposite. For 
each participant, scores comprising each of the four AttrakDiff2 factors are averaged. Each 
average factor score is then averaged across all participants to obtain four separate factor scores 
for the product of interest. Those four scores can be rolled up into hedonic qualities for 
stimulation, hedonic qualities for identification, pragmatic qualities, and attractiveness as 
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discussed previously. Hedonic qualities for stimulation and hedonic qualities for identification 
can also be rolled into a single hedonic quality factor, but a single AttrakDiff2 score cannot be 
calculated. 
1.5 After-Scenario Questionnaire (ASQ) 
The After-Scenario Questionnaire (ASQ) is a short questionnaire designed to measure 
perceived effectiveness, efficiency, and satisfaction [50]. It was developed alongside and as a 
complement to the Post-Study System Usability Questionnaire (PSSUQ). While the PSSUQ 
provides a measure of perceived satisfaction across an entire study, the ASQ was designed to be 
administered at the end of each scenario within a study, thereby providing a more detailed and 
potentially diagnostic vantage point [51]. The ASQ consists of 3 items with response options 
organized on a 7-point Likert scale ranging from 1 to 7. Traditionally, the ASQ would have 
anchors of “strongly agree” and “strongly disagree” on the 1 and 7 sides respectively; however, 
for this study, the anchors were flipped to correspond with the orientation of the Emotional 
Metric Outcomes (EMO) described later. Additionally, a “not applicable” option is available 
outside of the scale [52]. Studies have shown the ASQ to be highly reliable, valid, and sensitive 
within its traditional context of evaluating computer systems after usability testing scenarios 
[51]. 
1.5.1 ASQ Method 
An ASQ version created for SurveyMonkey with the reversed anchor orientation 
described earlier can be found in APPENDIX C. For the ASQ, each participant is asked to use 7-
point Likert scales to indicate his or her level-of-agreement with 3 prompts: overall, I am 
satisfied with the ease of completing the tasks in this scenario; overall, I am satisfied with the 
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amount of time it took to complete the tasks in this scenario; and overall, I am satisfied with the 
support information (on-line help, messages, documentation) when completing the tasks. An 
overall ASQ score is obtained per participant by averaging all three of his or her scores. Should a 
participant skip an item or mark it as “not applicable”, the two remaining scores can still be 
averaged to obtain an ASQ score for that individual [14]. 
1.6 Customer Satisfaction (CSAT) Question 
Customer Satisfaction (CSAT) is usually measured on a five-point scale with values 
ranging from “Very Dissatisfied” to “Very Satisfied” and simply measures how satisfied a 
customer was with his or her experience. Research has shown that CSAT is a predictor of 
customers’ future purchase behaviors especially when considering responses at the ends of the 
scale. However, an underlying factor within CSAT is customer expectation, meaning that 
experiences that are objectively superior to others may score lower if the expectation is also 
higher, so care must be taken when comparing scores [17]. 
1.6.1 CSAT Method  
A CSAT version created for SurveyMonkey can be found in APPENDIX D. For the 
CSAT question, each participant is asked to indicate how satisfied he or she was with a particular 
experience using a 5-point scale with values “Very Dissatisfied”, “Somewhat Dissatisfied”, 
“Neither Satisfied nor Dissatisfied”, “Somewhat Satisfied”, and “Very Satisfied”. Scores are 
aggregated across participants and typically reported as a percentage of participants responding 
to the top two values, “Somewhat Satisfied” and “Very Satisfied” [17]. 
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1.7 Emotional Metric Outcomes (EMO) Questionnaire 
The Emotional Metric Outcomes (EMO) is a questionnaire that measures the emotional 
impact of product and service experiences. The EMO consists of 16 items with response options 
organized on an 11-point Likert scale ranging from 0 to 10 with the anchors of “strongly 
disagree” and “strongly agree” on the 0 and 10 sides, respectively. Four factors and one overall 
score can be calculated from EMO results. The four factors are positive relationship affect 
(PRA), negative relationship affect (NRA), positive personal affect (PPA), and negative personal 
affect (NPA) [51]. The positive/negative affect values distinguish between simple positive or 
negative emotional responses to experiences, and the relationship/personal values distinguish 
“between the personal experience of emotional outcomes (e.g., feelings of happiness or anxiety) 
and more relationship-driven aspects of emotional experience (e.g., feelings of trust or 
appreciation)” [18, p. 685]. Studies have found the overall score as well as the four-factor scores 
to be highly reliable, valid, and sensitive. An 8-item version of the EMO is also available with 
the same four-factor structure and half of the items removed (two from each of the four factors) 
[51]. 
1.7.1 EMO Method  
An EMO version created for SurveyMonkey can be found in APPENDIX E. For the 
EMO, each participant is asked to use 11-point Likert scales to indicate his or her level of 
agreement with 16 prompts. Half of the prompts, those relating to NRA and NPA, are negatively 
oriented and must be reversed for scoring. For each participant, an overall EMO score is 
obtained by averaging all 16 of his or her scores. Each factor can similarly be scored by 
averaging the scores for each factor’s set of items. Individual EMO items can be seen in Table 
1.2 below along with the factors to which each item contributes.  
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Table 1.2 EMO items and factors to which each item contributes  
EMO Item EMO Factor 
This company values and appreciates my business. PRA 
This company looks out for my best interests. PRA 
This company provides personalized service. PRA 
This company responds to my questions and requests quickly. PRA 
This company finds it necessary to stretch the truth when 
communicating with me. 
NRA 
I’m apprehensive about this company’s intent, actions, or outputs. NRA 
This company cares more about selling to me than about satisfying me. NRA 
Other people have told me they do not trust this company. NRA 
I felt confident. PPA 
I was content. PPA 
I felt satisfied. PPA 
I was pleased. PPA 
I felt irritated. NPA 
I was tense. NPA 
I was annoyed. NPA 
I felt frustrated. NPA 
PRA= positive relationship affect; NRA= negative relationship affect; PPA= positive personal 
affect; NPA= negative personal affect [51] 
 
1.8  Likelihood-to-Recommend (LTR) Question 
Likelihood-to-recommend (LTR) is determined per participant by asking how likely he or 
she is to recommend a product or service and giving him or her response options ranging from 0 
to 10 with respective anchors of “Not at All Likely” and “Extremely Likely” on either side of the 
11-point scale. LTR is often used to generate a Net Promoter Score® (NPS) which categorizes 
participants based on their LTR responses as promoters (9 or 10), passives (7 or 8), and 
detractors (0 to 6) and synthesizes them into a single NPS score using the method described 
below [53]. NPS can be an effective indicator of customer loyalty and advocacy [17]. 
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1.8.1 LTR Method 
An LTR version created for SurveyMonkey can be found in APPENDIX F. NPS is 
calculated by first categorizing each participant as a promoter, passive, or detractor based on his 
or her LTR rating as described previously. Next, the percentage of detractors is calculated and 
subtracted from the percentage of promoters and that quantity is multiplied by 100. Typically, 
NPS is rounded, and reported as a whole number [17]. Another way to conceptualize the NPS 
calculation is by taking the mean of the LTR ratings after a transformation has been applied. By 
applying a transformation whereby promoter values are changed to 100, neutral values are 
changed to 0, and detractor values are changed to -100, calculating the mean results in the NPS. 
This conceptualization of the NPS calculation makes it clear that statistical power is lost in the 
transformation process resulting in only three values that would not be lost if a simple LTR mean 
were taken based on eleven values. 
1.9 Research Overview 
The next three chapters describe three separate studies designed to develop and validate a 
robust questionnaire that measures both pragmatic and hedonic user experience qualities across 
both product and service experiences. Chapter 2 takes the first step by generalizing product-
centric language within the UEQ so that the language is applicable to both product and service 
experiences. Furthermore, Chapter 2 studies the new, generalized version of the UEQ, the UEQ-
G, within the original, product-centric, context for which the UEQ was originally designed. 
Chapter 3 then studies the UEQ-G in a series of controlled services-oriented scenarios designed 
to test each factor of the UEQ-G separately. Finally, Chapter 4 studies the UEQ-G in the wild 
with scenarios that cross both product and service modalities within the same experience. 
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CHAPTER IIError! Bookmark not defined.  
GENERALIZING THE USER EXPERIENCE QUESTIONNAIRE (UEQ) TO MEASURE 
BOTH PRODUCT AND SERVICE EXPERIENCES 
2.1 Introduction 
In an age where users’ expectations of their digital and non-digital experiences are 
paramount, providing top-notch experiences is an important way to keep current customers, 
capture competitors’ unsatisfied customers, and maximize employee morale and productivity, 
not to mention just a way to make the world a little more pleasant place. Whether the experience 
is digital, non-digital, or multimodal, a thoughtful and effective user experience is a basic 
requirement for any user-centric design. But, how do you improve something that you cannot 
effectively measure? This study takes the first step in introducing a single, complete tool for 
assessing experiences that cross between products and services within a single scenario, 
providing data that was not previously available in any single tool. 
2.2 Methodology 
This study sought to generalize the language used in the User Experience Questionnaire 
(UEQ), thereby creating a Generalized User Experience Questionnaire (UEQ-G). Additionally, 
this study tested the new UEQ-G alongside the original UEQ in product scenarios where the 
UEQ is known to be effective. The UEQ was originally created to specifically measure product 
experience, and the language used in portions of the tool reflect that purpose. The product-
specific language is most prevalent in the participant instructions; however, some of the attribute 
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terms in the actual questions also reflect the product-centric nature of the original tool. To 
prepare for this study, a group of experts suggested revisions to product-oriented terms within 
the UEQ to make the questionnaire better able to measure both product-specific experiences and 
broad service experiences. The goal of this study was not to test the UEQ-G in a novel situation 
but to first confirm that it continued to perform in its original context after being generalized.  
For this study, a large group of online participants were asked to complete tasks using 
two iOS apps: “Weather Puppy Forecast + Radar” for puppy themed location-based weather 
information and “KBB.com-New & Used Car Prices” for researching car prices from Kelley 
Blue Book®. After completing tasks for the first randomly assigned app, half of the participants 
were asked to assess the experience using the original version of the UEQ, and the other half 
were asked to use the revised UEQ-G. Additionally, every participant was asked to complete the 
AttrakDiff2 assessment. Then, participants repeated the procedure with the second app, assessing 
the experience with the same questionnaire they used during the first round. 
2.2.1 Expert Revision Process 
A panel of 9 expert UX professionals, including the author, were asked to identify which 
words or phrases within the current UEQ were product-oriented, rather than generalizable to a 
more holistic UX. Each professional independently reviewed the UEQ and highlighted specific 
words or phrases that they believed fit that description. Then, the panel discussed all the 





For this study, independent variables included UEQ version (i.e. UEQ or UEQ-G), app 
(i.e. Weather Puppy or KBB), and app testing order while the dependent variables were UEQ and 
UEQ-G scores and AttrakDiff2 scores. The UEQ version was between subjects, while the app 
and testing order were within subjects. Controlled variables included visual acuity, color vision, 
testing device (i.e. iPhone), experience with the Weather Puppy app, and experience with the 
KBB app. Measured variables that were both uncontrolled and only measured generally across 
the community rather than alongside individual responses included age, gender, and iPhone 
experience. 
2.2.3 Participants 
A human intelligence task (HIT) was posted on Amazon Mechanical Turk with an 
incentive of $5.00 for successful HIT completion. To be eligible, Mechanical Turk workers had 
to be in the United States, have a HIT approval rating of at least 50%, have completed at least 50 
HITs, have normal or corrected to normal vision, have full-color vision, be planning to use an 
iPhone for the study, and have no experience with the Weather Puppy or KBB apps. An 
estimated 20 minutes were required for each participant to complete the HIT. As a first step, 
participants had to pass a screener questionnaire which was attempted by 2,956 workers. Of 
those, 913 workers successfully passed the screener, and 408 began the study. APPENDIX G 
shows a screenshot of the SurveyMonkey prequalification survey that Mechanical Turk workers 
completed. Those 408 participants who began the study were comprised of 234 (57.35%) 
females, 172 (42.16%) males, and 2 (0.49%) who preferred not to answer the question regarding 
gender. Participant ages ranged from 18 to 70 with an average age of 33.48 (SD = 10.31). As for 
iPhone experience, 322 (78.92%) had 5 or more years of experience, and 86 (21.09%) had less. 
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Only 268 participants successfully completed the study. Furthermore, using the methodology 
described in [44], data from 40 participants were removed from analysis due to a suspected lack 
of thoughtfulness, and another 4 participants’ data were identified as outliers and removed as 
well. A detailed explanation of the removal method can be found in section 2.4.1 below. Data 
from 224 participants were used in this study. 
2.2.4 User Testing Platform 
Validately is a user testing platform built to facilitate moderated and unmoderated 
interviews and usability testing sessions on both desktop and mobile devices. The platform 
allows user researchers to perform studies using their own participants, such as those sourced 
from Mechanical Turk. In order to participate, participants must download a Validately browser 
plugin or mobile app, depending on the type of study, which records their screens and audio 
during testing sessions. For the unmoderated sessions, participants are shown on-screen tasks to 
complete. Additionally, the tool supports survey questions being presented to participants before 
the study, after tasks, and after the study. 
2.2.5 Procedure 
Amazon Mechanical Turk was used to source and screen participants while Validately’s 
mobile app was used to gain informed consent, present a demographic questionnaire, present 
study tasks, and record participant audio and mobile device screens during participant sessions. 
After consenting to participate and completing the demographic questionnaire, participants were 
asked to complete four study tasks for their first app (described below) and complete either the 
UEQ or UEQ-G as well as the AttrakDiff2 in a SurveyMonkey survey. Then, participants were 
asked to complete four more study tasks for their second app (described below) and complete the 
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same questionnaire set as they did for the first app. Aside from the screening process via 
Amazon Mechanical Turk, all studies were conducted via participant’s mobile phones. 
2.2.5.1 Informed Consent  
A waiver of documentation of consent was requested for this study because it would 
violate Amazon Mechanical Turk and Validately’s terms to ask participants for the personally 
identifiable information required for documenting consent. That request was granted for this 
study because the research presented no more than minimal risk and did not typically require 
documented consent outside of the research context. However, while consent was not 
documented, study details were thoroughly described in the study’s introductory message on the 
Validately platform prior to beginning the study, and participants were required to click a button 




Figure 2.1 Introductory, informed consent message presented in the Validately app for study 
one 
 
2.2.5.2 Study Tasks 
After completing the qualification process, consenting to participate in the study, and 
completing a demographic questionnaire, participants were asked to complete four tasks for each 
app. The purpose of these tasks was to encourage participants to engage with the app and begin 
forming opinions about their experience. Because a Mechanical Turk worker can typically have 
his or her payment revoked if a researcher is displeased with that individual participant’s level of 
effort, workers were motivated to fully engage in each task. After completing the tasks for each 




2.2.5.2.1 Weather Puppy Forecast + Radar 
Participants were asked to do the following four tasks for the Weather Puppy app. 
1. Download and open the “Weather Puppy Forecast + Radar” app from the App 
Store. 
2. Using the app, find and review the chance of rain over the next few hours in your 
current city. 
3. Using the app, find the current temperature in London, England. 
4. Change your puppy theme within the app. 
2.2.5.2.2 KBB.com-New & Used Car Prices 
Participants were asked to do the following four tasks for the KBB app. 
1. Download and open the Kelley Blue Book® app from the App Store. 
2. Using the app, find the fair market value of any used car you want. 
3. Using the app, find the nearest Honda car dealer to your current location. 
4. Using the app, find copyright and trademark information for Kelley Blue Book®. 
2.2.5.3 Experience Evaluation 
 After experiencing their first app, participants were randomly directed to one of two sets 
of post-session evaluation surveys. While both survey sets concluded with the AttrakDiff2, one 
set began with the standard UEQ while the other began with the UEQ-G. The format of the 
questionnaires had to be modified slightly to accommodate SurveyMonkey constraints and the 
final, revised formats can be seen in APPENDIX A, APPENDIX B, and APPENDIX H. After 
experiencing their second app, participants were directed back to the same set of post-session 
evaluation surveys they were assigned for their first app. 
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2.2.6 Data Collection 
For this study, demographic data were collected via Validately while UEQ, UEQ-G, and 
AttrakDiff2 data were collected using SurveyMonkey. 
2.2.6.1 Demographic Questionnaire  
The demographic questionnaire asked participants for their age (e.g. 23), gender (i.e. 
male, female, or prefer not to answer), and years of iPhone use (i.e. less than 1 year, 2 years, 3 
years, 4 years, 5 years or more). A copy of the demographic questionnaire can be found in 
APPENDIX I. 
2.2.6.2 User Experience Questionnaire (UEQ) 
After completing their study tasks, half of the study participants were given the UEQ via 
SurveyMonkey. A screenshot of the SurveyMonkey adaptation of the UEQ can be found in 
APPENDIX A. Taking advantage of the capabilities of the SurveyMonkey platform, questions 
were presented in random order to each participant; however, technical limitations did not allow 
for adjective pairs to be flipped at random. Therefore, the orientation of the adjective pairs 
remained consistent and aligned with those in the original UEQ studies [3]. The UEQ adjective 
pairs, in their tested orientation can be seen in Table 2.1 below along with the UEQ factors to 
which each pair contributes. Additionally, an item was added towards the middle of the UEQ to 
check for participant attention. The item was formatted identically to the surrounding items, but 
instead of adjective pairs, both ends of the scale read “select 3rd option”. Participants who failed 
to select the third option for that item were eliminated from analysis. 
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Table 2.1 UEQ adjective pairs and factors to which each pair contributes [3] 
UEQ Adjective Pairs UEQ Factor 
annoying / enjoyable Attractiveness 
attractive / unattractive Attractiveness 
friendly / unfriendly Attractiveness 
good / bad Attractiveness 
unlikable / pleasing Attractiveness 
unpleasant / pleasant Attractiveness 
meets expectations / does not meet expectations Dependability 
obstructive / supportive Dependability 
secure / not secure Dependability 
unpredictable / predictable Dependability 
fast / slow Efficiency 
impractical / practical Efficiency 
inefficient / efficient Efficiency 
organized / cluttered Efficiency 
conservative / innovative Novelty 
creative / dull Novelty 
inventive / conventional Novelty 
usual / leading edge Novelty 
clear / confusing Perspicuity 
complicated / easy Perspicuity 
easy to learn / difficult to learn Perspicuity 
not understandable / understandable Perspicuity 
boring / exciting Stimulation 
motivating / demotivating Stimulation 
not interesting / interesting Stimulation 
valuable / inferior Stimulation 
 
2.2.6.3 Generalized User Experience Questionnaire (UEQ-G) 
Those participants not presented with the original UEQ were given the UEQ-G. A 
screenshot of the SurveyMonkey adaptation of the UEQ-G can be found in APPENDIX H. 
Again, taking advantage of the capabilities of the SurveyMonkey platform, questions were 
presented in random order to each participant; however, the same technical limitations as those 
in the UEQ survey did not allow for adjective pairs to be flipped at random. Therefore, the 
orientation of the adjective pairs remained consistent and aligned with the orientation of their 
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predecessor pairs in the original UEQ studies [3]. The UEQ-G adjective pairs, in their tested 
orientation can be seen in Table 2.2 below along with the UEQ-G factors to which each pair 
contributes. Additionally, an item was added towards the middle of the UEQ-G to check for 
participant attention. The item was formatted identically to the surrounding items, but instead of 
adjective pairs, both ends of the scale read “select 3rd option”. Participants who failed to select 
the third option for that item were eliminated from analysis. 
Table 2.2 UEQ-G adjective pairs and factors to which each pair contributes 
UEQ-G Adjective Pairs UEQ-G Factor 
annoying / enjoyable Attractiveness 
attractive / unattractive Attractiveness 
friendly / unfriendly Attractiveness 
good / bad Attractiveness 
unlikable / pleasing Attractiveness 
unpleasant / pleasant Attractiveness 
meets expectations / does not meet expectations Dependability 
obstructive / supportive Dependability 
secure / not secure Dependability 
unpredictable / predictable Dependability 
fast / slow Efficiency 
impractical / practical Efficiency 
inefficient / efficient Efficiency 
organized / cluttered Efficiency 
conservative / innovative Novelty 
creative / dull Novelty 
inventive / conventional Novelty 
usual / leading edge Novelty 
clear / confusing Perspicuity 
complicated / easy Perspicuity 
easy to grasp / difficult to grasp Perspicuity 
not understandable / understandable Perspicuity 
boring / exciting Stimulation 
motivating / demotivating Stimulation 
not interesting / interesting Stimulation 





Regardless of which UEQ version a participant received, each participant was given the 
same AttrakDiff2 questionnaire to complete. A screenshot of the SurveyMonkey adaptation of 
the AttrakDiff2 can be found in APPENDIX B. Just the same as both versions of the UEQ, 
question order was randomized, but adjective pairs could not be randomly flipped, so the 
orientation of half of the pairs were randomly made negative while the other half were made 
positive [38, 48, 49]. The AttrakDiff2 adjective pairs, in their tested orientation can be seen in 
Table 2.3 below along with the AttrakDiff2 factors to which each pair contributes. Additionally, 
an item was added towards the middle of the AttrakDiff2 to check for participant attention. The 
item was formatted identically to the surrounding items, but instead of adjective pairs, both ends 
of the scale read “select 3rd option”. Participants who failed to select the third option for that item 
were eliminated from analysis.  
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Table 2.3 AttrakDiff2 adjective pairs and factors to which each pair contributes 
AttrakDiff2 Adjective Pairs AttrakDiff2 Factor 
bad / good ATT 
likeable / disagreeable ATT 
discouraging / motivating ATT 
rejecting / inviting ATT 
repelling / appealing ATT 
attractive / ugly ATT 
unpleasant / pleasant ATT 
integrating / alienating HQI 
premium / cheap HQI 
isolating / connective HQI 
separates me / brings me closer HQI 
tacky / stylish HQI 
unpresentable / presentable HQI 
unprofessional / professional HQI 
bold / cautious HQS 
innovative / conservative HQS 
inventive / conventional HQS 
dull / captivating HQS 
novel / ordinary HQS 
challenging / undemanding HQS 
creative / unimaginative HQS 
simple / complicated PQ 
confusing / clearly structured PQ 
cumbersome / straightforward PQ 
practical / impractical PQ 
technical / human PQ 
predictable / unpredictable PQ 
manageable / unruly PQ 
ATT=attractiveness; HQI=hedonic qualities for identification; HQS=hedonic qualities for 
stimulation; PQ=pragmatic qualities [48, 49] 
 
2.3 Hypotheses 
As stated previously, the purpose in creating the UEQ-G was to have a tool to measure 
experiences in the same way as the original UEQ but in a wider breadth of scenarios. The 
revision process that resulted in the UEQ-G started with the UEQ and resulted in only minor 
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changes that did no more than generalize product-centric terms. Therefore, hypotheses one and 
two, which state that there is no difference between mean UEQ and UEQ-G factor scores or 
individual adjective pairs, were expected. Hypotheses three and five were based on results from 
previous UEQ research [3], and, by extension, hypotheses four and six were also expected. 
1. There is no statistically significant difference between mean UEQ and UEG-G 
factor scores including attractiveness, perspicuity, efficiency, dependability, 
stimulation, and novelty. 
2. There is no statistically significant difference between mean individual UEQ and 
UEQ-G adjective pair scores. 
3. There are statistically significant, positive correlations between several 
AttrakDiff2 and UEQ factors including AttrakDiff2’s attractiveness factor and 
UEQ’s attractiveness, perspicuity, dependability, and stimulation factors; 
AttrakDiff2’s pragmatic quality factor and UEQ’s perspicuity, efficiency, and 
dependability factors; AttrakDiff2’s identification factor and UEQ’s dependability 
factor; and AttrakDiff2’s stimulation factor and UEQ’s stimulation and novelty 
factors. 
4. There are statistically significant, positive correlations between several 
AttrakDiff2 and UEQ-G factors including AttrakDiff2’s attractiveness factor and 
UEQ-G’s attractiveness, perspicuity, dependability, and stimulation factors; 
AttrakDiff2’s pragmatic quality factor and UEQ-G’s perspicuity, efficiency, and 
dependability factors; AttrakDiff2’s identification factor and UEQ-G’s 
dependability factor; and AttrakDiff2’s stimulation factor and UEQ-G’s 
stimulation and novelty factors. 
5. Each of the six UEQ factors (i.e. attractiveness, perspicuity, efficiency, 
dependability, stimulation, and novelty) have an acceptable level of internal 
consistency as indicated by Cronbach’s alpha. 
6. Each of the six UEQ-G factors (i.e. attractiveness, perspicuity, efficiency, 
dependability, stimulation, and novelty) have an acceptable level of internal 
consistency as indicated by Cronbach’s alpha. 
2.4 Analysis 
Analysis was performed using Microsoft Excel to organize data and produce basic 
descriptive statistics, GPower 3.1 [54] was used for an a priori power analysis, and IBM SPSS 27 
[55] was used to perform the more rigorous statistical analyses described below. Data were 
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prepared to accommodate hypothesis analysis, other planned analysis, and any post-hoc analysis. 
Data preparation included coding and organizing data for analysis as well as removing any data 
that did not meet minimum quality standards. 
2.4.1 Data Preparation 
To begin, raw data from the UEQ, UEQ-G, and AttrakDiff2 were analyzed by first 
transforming the data to a -3 to +3 scale, with -3 indicating the participant associated the product 
experience most closely with the negative attribute, regardless of orientation within the survey, 
and +3 indicating the opposite. Factor scores were calculated for each participant by averaging 
question scores from each UEQ, UEQ-G, and AttrakDiff2 respective factor. Table 2.1, Table 2.2, 
and Table 2.3, respectively, show which adjective pairs contribute to which factors. 
For each participant, the difference between the highest and lowest individual adjective 
pair values in each factor were calculated, and any participant with more than a difference of 3 
for more than 2 factors was removed from analysis due to a suspected lack of participant 
thoughtfulness and in alignment with previous recommendations [44]. Additionally, any 
participants who incorrectly answered an attention check question were also removed from 
analysis. Finally, any participant who had a factor score greater than 1.5 times the interquartile 
range above the third quartile or less than 1.5 times the interquartile range below the first quartile 
for a given factor was labeled as an outlier and removed from analysis. The boxplots in Figure 





Figure 2.2 Boxplot of UEQ/UEQ-G and AttrakDiff2 factors with outliers identified 
A= attractiveness; P= perspicuity; E= efficiency; D= dependability; S= stimulation; N= novelty; 
ATT= attractiveness; PQ= pragmatic quality; HQI= hedonic qualities for identification; HQS= 
hedonic qualities for stimulation; HQ= overall hedonic quality 
 
2.4.2 Hypothesis Analysis 
Hypothesis one was tested using a series of Mann-Whitney U tests for each UEQ/UEQ-G 
factor because the dependent variables (i.e. factor scores) were non-normally distributed and 
there were only two independent variable groups (i.e. UEQ version). 
Hypothesis two was also tested using a series of Mann-Whitney U tests for each UEQ 
and corresponding UEQ-G adjective pairs because the dependent variables (i.e. individual 
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adjective pair scores) were ordinal and there were only two independent variable groups (i.e. 
UEQ version). 
Hypotheses three and four were both tested by calculating a Spearman correlation 
because, although the variables were continuous, they were not normally distributed. 
Hypotheses five and six were both tested by calculating a series of Cronbach’s alphas for 
each UEQ/UEQ-G factor. Although the data were non-normal, Cronbach’s alpha was used 
because the lack of robustness with non-normal data demonstrated by Cronbach’s alpha can be 
overcome with sample sizes greater than 100, as in this study [56].  
2.4.3 Other Analysis 
A Mann-Whitney U test was used to test the effects of mobile app and testing order on 
factor scores in the UEQ, UEQ-G, and AttrakDiff2. A Spearman correlation analysis was also 
performed to identify additional relationships between AttrakDiff2 and UEQ/UEQ-G factors. 
Age, gender, and iPhone experience could not be analyzed because demographic data were only 
available at the participant population level and could not be linked to individual participant data.  
2.5 Results 
Results of the analyses described above can be found in the sections below. The 
descriptive statistics give a broad overview of the data collected during this study and provide 
early indications of significant findings. The hypotheses and additional analyses confirm some of 
those early indications.  
2.5.1 Descriptive Statistics 
Means and standard deviations for calculated factor scores for UEQ and UEQ-G can be 
seen in Table 2.4, while individual scores for both UEQ versions can be seen in Table 2.5.  
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Table 2.4  Mean UEQ/UEQ-G factor scores organized by questionnaire version 
UEQ/UEQ-G Factors 
UEQ UEQ-G 
|x̅UEQ − x̅UEQ−G| x̅ s n x̅ s n 
Attractiveness 1.01 1.56 268 1.08 1.54 180 0.07 
Perspicuity 1.23 1.56 268 1.23 1.55 180 0.00 
Efficiency 0.95 1.45 268 1.05 1.48 180 0.10 
Dependability 0.92 1.26 268 0.94 1.27 180 0.02 
Stimulation 0.64 1.41 268 0.82 1.38 180 0.18 
Novelty 0.16 1.40 268 0.18 1.42 180 0.02 
 
Table 2.5 Mean UEQ/UEQ-G individual scores organized by questionnaire version 
Individual UEQ/UEQ-G Adjective 
Pairs 
UEQ UEQ-G 
|x̅UEQ − x̅UEQ−G| x̅ s n x̅ s n 
annoying/enjoyable 0.64 1.82 268 0.77 1.80 180 0.13 
not understandable/understandable 1.46 1.62 268 1.40 1.68 180 0.06 
dull/creative 0.68 1.70 268 0.66 1.74 180 0.02 
difficult to learn/easy to learn* 1.44 1.65 268 1.37 1.59 180 0.07 
inferior/valuable 0.84 1.60 268 1.02 1.59 180 0.18 
boring/exciting 0.31 1.62 268 0.52 1.63 180 0.21 
not interesting/interesting 0.77 1.70 268 0.88 1.70 180 0.11 
unpredictable/predictable 0.85 1.47 268 0.78 1.49 180 0.07 
slow/fast 0.88 1.67 268 1.12 1.51 180 0.23 
conventional/inventive 0.08 1.78 268 0.10 1.71 180 0.02 
obstructive/supportive 0.84 1.55 268 0.79 1.60 180 0.05 
bad/good 1.20 1.69 268 1.28 1.64 180 0.08 
complicated/easy 1.00 1.72 268 1.06 1.64 180 0.06 
unlikable/pleasing 0.98 1.70 268 1.04 1.71 180 0.07 
usual/leading edge -0.32 1.64 268 -0.23 1.58 180 0.08 
unpleasant/pleasant 1.11 1.69 268 1.13 1.69 180 0.02 
not secure/secure 0.85 1.44 268 0.94 1.41 180 0.09 
demotivating/motivating 0.64 1.50 268 0.86 1.48 180 0.22 
does not meet expectations/meets 
expectations 
1.14 1.86 268 1.26 1.74 180 0.11 
inefficient/efficient 0.91 1.77 268 0.97 1.76 180 0.06 
confusing/clear 1.03 1.82 268 1.08 1.82 180 0.05 
impractical/practical 1.13 1.63 268 1.18 1.66 180 0.06 
organized/cluttered 0.86 1.86 268 0.92 1.80 180 0.05 
unattractive/attractive 0.92 1.76 268 0.82 1.82 180 0.10 
unfriendly/friendly 1.21 1.63 268 1.42 1.56 180 0.21 
conservative/innovative 0.19 1.56 268 0.22 1.63 180 0.03 




Table 2.6 and Table 2.7 show UEQ and UEQ-G mean factor scores broken down by 
tested mobile app. Depending on the UEQ version, the mean attractiveness score for the KBB 
app was between 0.81 (UEQ-G) and 1.14 (UEQ) points lower than that of the WP app. The KBB 
app mean factor scores were also lower on perspicuity, stimulation, and novelty factor scores 
with a difference of between 0.20 (UEQ-G) and 0.54 (UEQ) for perspicuity, 0.68 (UEQ/UEQ-G) 
for stimulation, and between 0.99 (UEQ-G) and 1.03 (UEQ) for novelty. The data were split for 
efficiency and dependability with the mean factor score for the KBB app between 0.05 (UEQ) 
points lower and 0.08 (UEQ-G) points higher than that of the WP app for efficiency and between 
0.11 (UEQ) points lower and 0.12 (UEQ-G) points higher for dependability.  




x̅ s n x̅ s n 
Attractiveness 1.58 1.29 134 0.44 1.61 134 1.14 1.79 
Perspicuity 1.50 1.35 134 0.96 1.71 134 0.55 2.04 
Efficiency 0.97 1.31 134 0.92 1.58 134 0.05 1.73 
Dependability 0.97 1.11 134 0.86 1.39 134 0.11 1.59 
Stimulation 0.98 1.25 134 0.30 1.48 134 0.68 1.60 
Novelty 0.67 1.18 134 -0.36 1.43 134 1.03 1.51 
 




x̅ s n x̅ s n 
Attractiveness 1.48 1.32 90 0.67 1.64 90 0.81 1.80 
Perspicuity 1.33 1.41 90 1.13 1.69 90 0.20 2.02 
Efficiency 1.01 1.34 90 1.09 1.61 90 0.08 1.86 
Dependability 0.88 1.16 90 1.00 1.39 90 0.12 1.42 
Stimulation 1.16 1.19 90 0.48 1.47 90 0.68 1.62 




Table 2.8 and Table 2.9 show UEQ and UEQ-G mean factor scores broken down by app 
testing order. Across all factors, the first app tested had a higher mean factor score than the 
second app tested. Attractiveness was between 0.23 (UEQ-G) and 0.42 (UEQ) points higher for 
the first app tested while perspicuity was between 0.38 (UEQ-G) and 0.46 (UEQ) points higher, 
efficiency was between 0.20 (UEQ) and 0.37 (UEQ-G) points higher, dependability was between 
0.24 (UEQ-G) and 0.30 (UEQ) points higher, stimulation was between 0.11 (UEQ-G) and 0.20 
(UEQ) points higher, and novelty was between 0.07 (UEQ-G) and 0.29 (UEQ) points higher. 




x̅ s n x̅ s n 
Attractiveness 1.22 1.34 134 0.80 1.74 134 0.41 2.08 
Perspicuity 1.46 1.33 134 1.00 1.73 134 0.46 2.06 
Efficiency 1.05 1.36 134 0.85 1.53 134 0.20 1.72 
Dependability 1.07 1.12 134 0.77 1.37 134 0.29 1.57 
Stimulation 0.74 1.33 134 0.54 1.48 134 0.20 1.73 
Novelty 0.30 1.27 134 0.01 1.52 134 0.29 1.81 
 




x̅ s n x̅ s n 
Attractiveness 1.19 1.32 90 0.96 1.73 90 0.23 1.96 
Perspicuity 1.42 1.30 90 1.04 1.76 90 0.38 1.99 
Efficiency 1.23 1.24 90 0.86 1.67 90 0.37 1.82 
Dependability 1.06 1.10 90 0.82 1.42 90 0.24 1.40 
Stimulation 0.87 1.21 90 0.76 1.53 90 0.11 1.75 
Novelty 0.22 1.43 90 0.15 1.42 90 0.08 2.05 
 
As shown in Table 2.10, the AttrakDiff2 mean factor scores are all higher for the WP app 
as compared to the KBB app. The WP app had higher mean factor scores for attractiveness, 
pragmatic quality, identification, stimulation, and overall hedonic quality with differences of 
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1.02, 0.21, 0.31, 1.04, and 0.67, respectively. Table 2.11 shows mean factors scores for the first 
and second apps tested. There was a drop of 0.30, 0.32, 0.17, 0.20, and 019 in the AttrakDiff2’s 
attractiveness, pragmatic quality, identification, stimulation, and overall hedonic quality factor 
scores between the first and second apps tested. 




x̅ s n x̅ s n 
Attractiveness 1.50 1.26 224 0.48 1.63 224 1.02 1.79 
Pragmatic Quality 0.97 1.07 224 0.76 1.36 224 0.21 1.56 
Identification 0.59 0.87 224 0.28 1.04 224 0.31 1.13 
Stimulation 0.78 1.00 224 -0.26 1.19 224 1.04 1.46 
Hedonic Quality 0.68 0.86 224 0.01 1.05 224 0.67 1.20 
 




x̅ s n x̅ s n 
Attractiveness 1.14 1.35 224 0.84 1.71 224 0.30 2.04 
Pragmatic Quality 1.03 1.05 224 0.71 1.37 224 0.32 1.54 
Identification 0.52 0.93 224 0.35 1.01 224 0.17 1.16 
Stimulation 0.36 1.16 224 0.16 1.27 224 0.21 1.78 
Hedonic Quality 0.44 0.96 224 0.25 1.06 224 0.19 1.36 
 
As described previously, some relationships between UEQ/UEQ-G factors and 
AttrakDiff2 factors were expected. The following series of figures shows plots of those expected 
relationships with UEQ/UEQ-G factors on the x-axis and AttrakDiff2 factors on the y-axis. Upon 
visual inspection, each plot appears to indicate a relationship between plotted factors. 




Figure 2.3 Scatterplot of the attractiveness factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s attractiveness factor 
 
 
Figure 2.4 Scatterplot of the perspicuity factor from the UEQ (a) and UEQ-G (b) and 





Figure 2.5 Scatterplot of the dependability factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s attractiveness factor 
 
 
Figure 2.6 Scatterplot of the stimulation factor from the UEQ (a) and UEQ-G (b) and 





Figure 2.7 Scatterplot of the perspicuity factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s pragmatic quality factor 
 
 
Figure 2.8 Scatterplot of the efficiency factor from the UEQ (a) and UEQ-G (b) and 





Figure 2.9 Scatterplot of the dependability factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s pragmatic quality factor 
 
 
Figure 2.10 Scatterplot of the dependability factor from the UEQ (a) and UEQ-G (b) and 





Figure 2.11 Scatterplot of the stimulation factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s stimulation factor 
 
 
Figure 2.12 Scatterplot of the novelty factor from the UEQ (a) and UEQ-G (b) and 
AttrakDiff2’s stimulation factor 
 
2.5.2 Hypothesis Testing 
Each of the hypotheses were tested using the methods described earlier. The results of the 
analyses described below indicate that all of hypotheses were correct. 
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2.5.2.1 Hypothesis 1: UEQ and UEQ-G Factor Score Comparisons 
As shown in Table 2.12, a series of Mann-Whitney tests indicated there was no 
statistically significant difference between any of the UEQ/UEQ-G factor scores, including 
attractiveness, perspicuity, efficiency, dependability, stimulation, and novelty.  
Table 2.12  Mann-Whitney test results for UEQ/UEQ-G factor score comparisons 
UEQ/UEQ-G Factors NUEQ NUEQ−G U z p 
Attractiveness 268 180 23553.00 -0.42 .673 
Perspicuity 268 180 24037.50 -0.06 .951 
Efficiency 268 180 22948.00 -0.87 .382 
Dependability 268 180 23690.00 -0.32 .748 
Stimulation 268 180 22191.00 -1.44 .150 
Novelty 268 180 24032.50 -0.07 .948 
 
Based on an a priori power analysis with α = 0.05, d = 0.50, and β = 0.10, a sample 
size of 99 for each population would be necessary to detect a mid-sized effect. With a sample 
size nearly double that recommended by the power analysis, the failure of the Mann-Whitney 
test to detect a difference between UEQ versions provides strong evidence to support the 
hypothesis that there is not difference in factor scores between the UEQ and UEQ-G. 
2.5.2.2 Hypothesis 2: UEQ and UEQ-G Individual Score Comparisons 
A series of Mann-Whitney tests indicated that there was no statistically significant 
difference between any of the UEQ/UEQ-G individual scores. Table 2.13 shows the results of 
the Mann-Whitney tests performed for each individual UEQ/UEQ-G adjective pair. 
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Table 2.13  Mann-Whitney test results for UEQ/UEQ-G individual score comparisons 
Individual UEQ/UEQ-G Adjective Pairs NUEQ NUEQ−G U z p 
annoying/enjoyable 268 180 23119.00 -0.76 .450 
not understandable/understandable 268 180 23947.00 -0.13 .894 
dull/creative 268 180 24082.50 -0.03 .977 
difficult to learn/easy to learn* 268 180 23115.00 -0.77 .441 
inferior/valuable 268 180 22211.00 -1.45 .147 
boring/exciting 268 180 22286.00 -1.39 .165 
not interesting/interesting 268 180 23213.50 -0.69 .493 
unpredictable/predictable 268 180 23809.00 -0.24 .813 
slow/fast 268 180 22435.50 -1.28 .200 
conventional/inventive 268 180 23997.00 -0.09 .926 
obstructive/supportive 268 180 23769.50 -0.27 .791 
bad/good 268 180 23612.00 -0.39 .699 
complicated/easy 268 180 23876.00 -0.19 .853 
unlikable/pleasing 268 180 23411.50 -0.54 .591 
usual/leading edge 268 180 23850.50 -0.20 .838 
unpleasant/pleasant 268 180 23954.50 -0.13 .900 
not secure/secure 268 180 23223.50 -0.69 .493 
demotivating/motivating 268 180 22263.50 -1.42 .157 
does not meet expectations/meets expectations 268 180 23558.50 -0.43 .668 
inefficient/efficient 268 180 23640.50 -0.36 .716 
confusing/clear 268 180 23641.50 -0.36 .716 
impractical/practical 268 180 23434.00 -0.52 .602 
organized/cluttered 268 180 23876.00 -0.18 .853 
unattractive/attractive 268 180 23465.50 -0.50 .620 
unfriendly/friendly 268 180 22351.50 -1.35 .177 
conservative/innovative 268 180 23977.50 -0.11 .914 
*Changed to “difficult to grasp/easy to grasp” for the UEQ-G 
 
As stated previously, an a priori power analysis recommended a sample size of 99 in 
order to detect a mid-sized effect. Again, with a sample size nearly double the recommendation, 




2.5.2.3 Hypothesis 3: Correlations Among AttrakDiff2 and UEQ Factors 
A series of Spearman correlations indicated that there was a significant positive 
correlation among the AttrakDiff2’s attractiveness factor and UEQ’s attractiveness factor 
(rs(268) = .936, p < .001), perspicuity factor (rs(268) = .720, p < .001), dependability factor 
(rs(268) = .761, p < .001), and stimulation factor (rs(268) = .882, p < .001). Correlations were 
also indicated among AttrakDiff2’s pragmatic quality factor and UEQ’s perspicuity factor 
(rs(268) = .879, p < .001), efficiency factor (rs(268) = .828, p < .001), and dependability factor 
(rs(268) = .831, p < .001). Additionally, correlations were indicated between AttrakDiff2’s 
identification factor and UEQ’s dependability factor (rs(268) = .739, p < .001), and among 
AttrakDiff2’s stimulation factor and UEQ’s stimulation factor (rs(268) = .756, p < .001) and 
novelty factor (rs(268) = .856, p < .001). 
With p-values all less than .001 and correlation coefficients ranging between .720 and 
.936 for the expected relationships between AttrakDiff2 and UEQ factors, the analysis indicates 
that the expected relationships are both present and strong to very strong.  
2.5.2.4 Hypothesis 4: Correlations Among AttrakDiff2 and UEQ-G Factors 
A series of Spearman correlations indicated that there was a significant positive 
correlation among the AttrakDiff2’s attractiveness factor and UEQ-G’s attractiveness factor 
(rs(180) = .943, p < .001), perspicuity factor (rs(180) = .777, p < .001), dependability factor 
(rs(180) = .779, p < .001), and stimulation factor (rs(180) = .894, p < .001). Correlations were 
also indicated among AttrakDiff2’s pragmatic quality factor and UEQ-G’s perspicuity factor 
(rs(180) = .864, p < .001), efficiency factor (rs(180) = .866, p < .001), and dependability factor 
(rs(180) = .856, p < .001). Additionally, correlations were indicated between AttrakDiff2’s 
identification factor and UEQ-G’s dependability factor (rs(180) = .780, p < .001), and among 
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AttrakDiff2’s stimulation factor and UEQ-G’s stimulation factor (rs(180) = .685, p < .001) and 
novelty factor (rs(180) = .869, p < .001). 
With p-values all less than .001 and correlation coefficients ranging between .685 and 
.943 for the expected relationships between AttrakDiff2 and UEQ-G factors, the analysis 
indicates that the expected relationships are both present and strong to very strong. 
2.5.2.5 Hypothesis 5: Internal Consistency of the UEQ Factors 
Cronbach’s alpha was calculated for each of the UEQ factors. Each factor was found to 
be highly internally consistent including attractiveness (6 items, α = .959), perspicuity (4 items, α 
= .935), efficiency (4 items, α = .854), dependability (4 items, α = .802), stimulation (4 items, α 
= .899), and novelty (4 items, α = .862). 
2.5.2.6 Hypothesis 6: Internal Consistency of the UEQ-G Factors 
Cronbach’s alpha was calculated for each of the UEQ-G factors. Each factor was found 
to be highly internally consistent including attractiveness (6 items, α = .954), perspicuity (4 
items, α = .942), efficiency (4 items, α = .899), dependability (4 items, α = .831), stimulation (4 
items, α = .883), and novelty (4 items, α = .876). 
2.5.3 Other Testing 
In addition to the hypothesis testing previously discussed, the data were analyzed for the 
effects of tested mobile app and testing order and for correlations among additional UEQ/UEQ-
G factors and AttrakDiff2 factors. Significant differences were found between tested mobile 
apps, and additional relationships, outside of those seen during hypothesis tests, were discovered. 
Additionally, one borderline significant difference was found in an AttrakDiff2 factor due to 
testing order.  
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2.5.3.1 Effect of Tested Mobile App on UEQ, UEQ-G, and AttrakDiff2 Factor Scores 
As no significant difference was found between UEQ and UEQ-G individual or factor 
scores, data from both were combined, and a series of Mann-Whitney tests were performed to 
identify if there was a significant difference between the UEQ/UEQ-G factor scores between the 
tested mobile apps. Results from the Mann-Whitney tests shown below in Table 2.14 indicated 
that attractiveness, perspicuity, stimulation, and novelty were significantly different between 
mobile apps. The attractiveness factor was found to be higher for the WP app (Mdn = 1.83) than 
the KBB app (Mdn = 0.65). The perspicuity factor was found to be higher for the WP app (Mdn 
= 1.75) than the KBB app (Mdn = 1.50). The stimulation factor was found to be higher for the 
WP app (Mdn = 1.00) than the KBB app (Mdn = 0.50). The novelty factor was found to be 
higher for the WP app (Mdn = 0.75) than the KBB app (Mdn = -0.25).  
Similarly, a series of Mann-Whitney tests waS performed to identify if there was a 
significant difference between AttrakDiff2 factor scores between the tested mobile apps. Again, 
results from the Mann-Whitney tests also shown in Table 2.14 indicated that attractiveness, 
identification, stimulation, and overall hedonic quality were significantly different between 
mobile apps. The attractiveness factor was found to be higher for the WP app (Mdn = 1.71) than 
the KBB app (Mdn = 0.57). The identification factor was found to be higher for the WP app 
(Mdn = 0.71) than the KBB app (Mdn = 0.29). The stimulation factor was found to be higher for 
the WP app (Mdn = 0.79) than the KBB app (Mdn = -0.29). The overall hedonic quality factor 
was found to be higher for the WP app (Mdn = 0.71) than the KBB app (Mdn = 0.00). 
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Table 2.14 Mann-Whitney test results for effect of tested app on UEQ/UEQ-G and 
AttrakDiff2 factor scores 
UEQ/UEQ-G Factors NWP NKBB U z p η
2 
Attractiveness (UEQ/UEQ-G) 224 224 15861.50 -6.74 .000 0.101 
Perspicuity (UEQ/UEQ-G) 224 224 22209.50 -2.11 .035 0.010 
Efficiency (UEQ/UEQ-G) 224 224 24225.00 -0.63 .528 0.001 
Dependability (UEQ/UEQ-G) 224 224 24774.00 -0.23 .818 0.000 
Stimulation (UEQ/UEQ-G) 224 224 18422.00 -4.87 .000 0.053 
Novelty (UEQ/UEQ-G) 224 224 14460.00 -7.77 .000 0.134 
Attractiveness (AttrakDiff2) 224 224 15802.50 -6.78 .000 0.103 
Pragmatic Quality (AttrakDiff2) 224 224 23463.00 -1.19 .235 0.003 
Identification (AttrakDiff2) 224 224 20713.50 -3.20 .001 0.023 
Stimulation (AttrakDiff2) 224 224 12375.50 -9.28 .000 0.192 
Hedonic Quality (AttrakDiff2) 224 224 15313.00 -7.14 .000 0.114 
 
Due to significant differences between some UEQ/UEQ-G factor scores as well 
AttrakDiff2 factor scores due to tested mobile apps, an additional series of Mann-Whitney tests 
was run between UEQ and UEQ-G factor scores subdivided between tested mobile apps. Table 
2.15 shows the Mann-Whitney test results for the WP subgroup and indicates no significant 
difference between UEQ and UEQ-G for any of the factors. Table 2.16 shows the Mann-Whitney 
test results for the KBB subgroup and again indicates no significant difference between UEQ and 
UEQ-G for any of the factors. 
Table 2.15 Mann-Whitney test results for UEQ/UEQ-G factor score comparisons for WP 
UEQ/UEQ-G Factors (WP Only) NUEQ NUEQ−G U z p 
Attractiveness 134 90 5757.00 -0.58 .565 
Perspicuity 134 90 5616.50 -0.87 .383 
Efficiency 134 90 5926.00 -0.22 .827 
Dependability 134 90 5735.00 -0.62 .534 
Stimulation 134 90 5525.50 -1.06 .288 




Table 2.16 Mann-Whitney test results for UEQ/UEQ-G factor score comparisons for KBB 
UEQ/UEQ-G Factors (KBB Only) NUEQ NUEQ−G U z p 
Attractiveness 134 90 5490.00 -1.14 .256 
Perspicuity 134 90 5709.00 -0.68 .498 
Efficiency 134 90 5641.50 -0.82 .413 
Dependability 134 90 5616.00 -0.87 .383 
Stimulation 134 90 5612.50 -0.88 .379 
Novelty 134 90 5979.00 -0.11 .914 
 
2.5.3.2 Effect of Testing Order on UEQ, UEQ-G, and AttrakDiff2 Factor Scores… 
As before when testing the effect of tested mobile app, data from both the UEQ and 
UEQ-G were combined to perform a series of Mann-Whitney tests to identify if there were any 
significant differences between factor scores due to testing order. Results from the Mann-
Whitney tests shown below in Table 2.17 indicated that perspicuity was significantly different 
between testing order. The perspicuity factor was found to be higher for the app tested first (Mdn 
= 1.75) than for the app tested second (Mdn = 1.50).  
Similarly, a series of Mann-Whitney tests was performed to identify if there was a 
significant difference between AttrakDiff2 factor scores due to testing order. Again, results from 
the Mann-Whitney tests also shown in Table 2.17 indicated that pragmatic quality was 
significantly different between testing order. The pragmatic quality factor was found to be higher 
for the app tested first (Mdn = 1.29) than for the app tested second (Mdn = 1.00). 
 
49 
Table 2.17 Mann-Whitney test results for effect of testing order on UEQ/UEQ-G and 
AttrakDiff2 factor scores 
UEQ/UEQ-G Factors NUEQ NUEQ−G U z p η
2 
Attractiveness (UEQ/UEQ-G) 224 224 23153.50 -1.41 .158 0.004 
Perspicuity (UEQ/UEQ-G) 224 224 22346.00 -2.01 .045 0.009 
Efficiency (UEQ/UEQ-G) 224 224 23147.50 -1.42 .156 0.004 
Dependability (UEQ/UEQ-G) 224 224 22588.00 -1.83 .068 0.007 
Stimulation (UEQ/UEQ-G) 224 224 24037.00 -0.77 .442 0.001 
Novelty (UEQ/UEQ-G) 224 224 23205.00 -1.38 .169 0.004 
Attractiveness (AttrakDiff2) 224 224 23397.50 -1.23 .217 0.003 
Pragmatic Quality (AttrakDiff2) 224 224 22347.00 -2.00 .045 0.009 
Identification (AttrakDiff2) 224 224 22957.00 -1.56 .119 0.005 
Stimulation (AttrakDiff2) 224 224 23002.00 -1.52 .128 0.005 
Hedonic Quality (AttrakDiff2) 224 224 22867.50 -1.62 .105 0.006 
 
Due to significant differences due to tested order for UEQ/UEQ-G’s perspicuity factor 
score and AttrakDiff2’s pragmatic quality score, an additional series of Mann-Whitney tests was 
run between UEQ and UEQ-G factor scores subdivided between tested order. Table 2.18 shows 
the Mann-Whitney test results for the app tested first subgroup and indicates no significant 
difference between UEQ and UEQ-G for any of the factors. Table 2.19 shows the Mann-Whitney 
test results for the app tested second subgroup and again indicates no significant difference 
between UEQ and UEQ-G for any of the factors. 
Table 2.18 Mann-Whitney test results for UEQ/UEQ-G factor score comparisons for app 
tested first 
UEQ/UEQ-G Factors (First App Only) NUEQ NUEQ−G U z p 
Attractiveness 134 90 5928.50 -0.21 .831 
Perspicuity 134 90 5854.50 -0.37 .711 
Efficiency 134 90 5608.00 -0.89 .374 
Dependability 134 90 5970.50 -0.13 .900 
Stimulation 134 90 5732.00 -0.63 .530 




Table 2.19 Mann-Whitney test results for UEQ/UEQ-G factor score comparisons for app 
tested second 
UEQ/UEQ-G Factors (Second App Only) NUEQ NUEQ−G U z p 
Attractiveness 134 90 5723.50 -0.65 .519 
Perspicuity 134 90 5928.00 -0.22 .830 
Efficiency 134 90 5894.00 -0.29 .775 
Dependability 134 90 5868.50 -0.34 .734 
Stimulation 134 90 5384.00 -1.36 .174 
Novelty 134 90 5786.00 -0.51 .607 
 
2.5.3.3 Correlations Among AttrakDiff2 and UEQ/UEQ-G Factors 
As before, for this analysis UEQ and UEQ-G factor scores were combined. A Spearman 
correlation analysis showed statistically significant relationships among all AttrakDiff2 and 
UEQ/UEQ-G factors with 446 degrees of freedom and p < .001 for all factor combinations. 
Table 2.20 shows the correlation coefficients for each factor combination. 
Table 2.20  Correlation between AttrakDiff2 Factors and UEQ/UEQ-G Factors 




















Attractiveness .940 .769 .829 .728 .841 
Perspicuity .741 .872 .689 .484 .624 
Efficiency .777 .845 .789 .499 .681 
Dependability .770 .840 .757 .481 .655 
Stimulation .888 .694 .812 .725 .831 
Novelty .724 .434 .669 .861 .840 
 
2.6 Discussion 
Until now, there has been no questionnaire for measuring both product-oriented and 
service-type experiences across both pragmatic and hedonic dimensions of the user experience. 
While the original version of the UEQ is an effective tool for measuring both the pragmatic and 
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hedonic factor of user experience, the language used in the UEQ does not lend itself to use 
within service-type experiences. The purpose of this study was to introduce the UEQ-G, a 
variation of the UEQ that leverages the UEQ’s holistic measurement of UX while also using 
language adjusted to account for both product-centric and service-type experiences. The value of 
the UEQ-G is not just in its ability to measure both produce-centric and service-type experiences 
though. Its ultimate value lies in its potential to measure experiences that cross between product-
centric and service-type experiences within the same scenario. However, this study took just the 
first step towards realizing the UEQ-G’s potential by ensuring that it continued to function well 
alongside the legacy UEQ in a traditional, product-centric scenario.  
 In this study, participants were asked to interact with two mobile apps, and, after 
experiencing each, they were asked to complete either the UEQ or the UEQ-G as well as the 
AttrakDiff2. Upon analyzing the participants’ responses to the questionnaires, no difference 
could be found between the UEQ and UEQ-G in either the calculated factor scores or the 
individual component scores. The inability to detect a difference between the two questionnaire 
versions despite having sufficient sample size indicates that the survey versions are likely to 
elicit the same participant responses from the same product-centric experience. 
When the UEQ was originally created, correlations were found between some of its 
factors and the AttrakDiff2’s factors [3]. This study also explored those correlations for both the 
UEQ and UEQ-G. For both questionnaire versions, the same significant relationships with the 
AttrakDiff2 factors were found. The findings of this study strengthen the confidence in the 
original UEQ findings as well as indicate the similarity of the new UEQ-G to its predecessor. 
Using Cronbach’s alpha, this study also explored the internal consistency of the factors contained 
in both the UEQ and UEQ-G. Every factor across both versions of the UEQ were found to be 
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quite high. Again, these findings both strengthen confidence in the existing UEQ as well as the 
new UEQ-G. 
Additional testing found a significant effect on results due to the mobile app tested and 
the testing order. While not the purpose of this study, the identified differences between tested 
mobile apps across UEQ/UEQ-G factors provides cursory evidence that the questionnaire is 
sensitive to real-world differences for at least a few factors. Additionally, the post-hoc analysis 
evaluating UEQ and UEQ-G factor differences in subgroups by tested mobile app showed that 
the two questionnaire versions continued to lack significant differences in both “high” and “low” 
experience quality scenarios. With a drop in a few participant scores from the first app tested to 
the second app tested, the difference between testing order may simply be due to participant 
fatigue. Post-hoc analysis again found no difference between UEQ and UEQ-G factor scores in 
subgroups organized by testing order, indicating the two questionnaire versions continued to 
perform similarly for both the first app and second apps tested. To ensure fatigue does not affect 
the results of a within-subject comparative study, practitioners should ensure they balance the 
testing order among participants. 
2.7 Conclusion 
This study sought to introduce and begin to qualify the UEQ-G, a new version of the 
UEQ with language modified to support service-based experience evaluations in addition to the 
product-oriented evaluations to which the legacy UEQ was purposed. However, rather than 
immediately testing the UEQ-G in a novel, service-oriented scenario, this study sought to test it 
in a traditional, product-oriented scenario alongside the original UEQ. Results from this study 
indicated that the UEQ-G is an appropriate evaluation tool for the traditional scenarios for which 
the original UEQ was created. As a next step in the journey to realize the UEQ-G’s potential as a 
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questionnaire for measuring experiences that cross between product-centric and service-type 
experiences within the same scenario, future research should evaluate the UEQ-G in novel, 





USING THE GENERALIZED USER EXPERIENCE QUESTIONNAIRE (UEQ-G) TO 
EVALUATE CONTROLLED NON-DIGITAL SERVICE EXPERIENCES 
3.1 Introduction 
With the Generalized User Experience Questionnaire (UEQ-G) now shown to effectively 
measure product experiences using language that has the potential to measure service 
experiences as well, this study takes the next step by validating that the UEQ-G is also effective 
for service experiences. By testing the UEQ-G with a manufactured series of non-product-
oriented, service experiences designed to systematically test every factor of the UEQ-G, 
practitioners can begin to have confidence that the UEQ-G not only works in the product-centric 
context of the original User Experience Questionnaire (UEQ), but also in a service-oriented 
context. This study takes another step closer to having a single tool capable of reliably measuring 
experiences that cross both product and service modes even within a single experience. 
Furthermore, by using the After-Scenario Questionnaire (ASQ), Customer Satisfaction (CSAT), 
Emotional Metric Outcomes (EMO), and Likelihood-to-Recommend (LTR) to also measure 
these manufactured experiences, practitioners can begin to better understand the relationship 
between the UEQ-G and some of the established experience measurement tools. 
3.2 Methodology 
The primary purpose of this study was to test how well the UEQ-G functioned as a tool in 
primarily non-digital service type experiences. Six scenarios with two conditions each (i.e. high 
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or low) for a total of twelve unique experiences were created for this study. Participants were 
randomly assigned to one of the twelve scenario/condition experiences. Each scenario was 
designed to exaggerate (high or low) one of the six UEQ-G factors. The six experience scenarios 
were a classroom lecture, convenience store shopping, a facilitated group discussion, a photo 
booth, a boardgame overview, and an airport lounge where stimulation, novelty, dependability, 
efficiency, perspicuity, and attractiveness were, respectively, designed to have high or low 
conditions for each scenario. Participants were asked to complete an online UEQ-G as well as an 
ASQ, CSAT rating, EMO questionnaire, and LTR rating after each scenario. Additionally, 
participants were asked to complete a brief demographic questionnaire prior to beginning the 
study. 
3.2.1 Variables 
For this study, there were six independent variables, and each corresponded to a test 
scenario which also corresponded to a UEQ-G factor. Each of the independent variables had two 
conditions: high and low, where the tested factors in each scenario were designed to be 
overwhelmingly positive and negative, respectively. High and low states were tested in a pilot 
study with 17 participants to ensure the states were indeed sufficiently different. In each 
scenario, the dependent variables were UEQ-G scores, LTR ratings, ASQ scores, CSAT rating, 
and EMO scores. Measured but uncontrolled variables included age and gender. 
3.2.2 Participants 
A series of human intelligence tasks (HITs) was posted on Amazon Mechanical Turk 
with incentives ranging from $2.50 to $4.75 depending on the estimated time required to 
complete the HIT. To be eligible for the HITs, Mechanical Turk workers had to be in the United 
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States, have a HIT approval rating of at least 50%, and have completed at least 50 HITs. 
Depending on the scenario, an estimated 10 to 19 minutes were required for each participant to 
complete his or her HIT. A total of 636 workers agreed to participate on the informed consent 
page before moving on to the demographic questionnaire which was completed by 632 
participants. After the demographic questionnaire, 608 participants accessed their scenario 
videos; however, on the following page only 325 participants were able to correctly answer 
attention check questions about the videos and move on in the study. Out of those 325 
participants, 47 did not complete the study, 30 did not answer the embedded attention check 
questions (see section 3.2.4.2) correctly, and 7 completed the study twice, leaving only 241 
participants. Furthermore, using the methods described in [14] and [44], data from an additional 
44 participants were removed from analysis due to a suspected lack of thoughtfulness. A detailed 
explanation of the removal method can be found in section 3.4.1 below. There was a total of 197 
participants whose data were used in this study. Those 197 participants were comprised of 116 
(58.88%) males, 79 (40.10%) females, and 2 (1.02%) who preferred not to answer the question 
regarding gender. Participant ages ranged from 18 to 69 with an average age of 34.14 years (SD 
= 10.06). 
3.2.3 Procedure 
Amazon Mechanical Turk was used to source and screen participants while 
SurveyMonkey was used to obtain informed consent, present the demographic questionnaire, 
show embedded scenario recordings, and deliver the series of questionnaires after the scenario 




3.2.3.1 Informed Consent  
A waiver of documentation of consent was requested for this study because it would 
violate Amazon Mechanical Turk’s terms to ask participants for the personally identifiable 
information required for documenting consent. That request was granted for this study because 
the research presented no more than minimal risk and did not typically require documented 
consent outside of the research context. However, while consent was not documented, study 
details were thoroughly described in the study’s introductory message in SurveyMonkey prior to 
beginning the study, and participants were required to click a checkbox labeled, “I agree to 









3.2.3.2 Study Scenarios 
Custom qualifications were created in Amazon Mechanical Turk to ensure each 
participant evaluated only one of the study experiences. Each scenario was experienced in either 
a high or low condition in which the UEQ-G factor being tested was designed to be respectively 
high or low. Participants’ only tasks were to watch the experience recording, answer the attention 
check questions after the video, and complete the questionnaires that followed. Experience 
videos were either already created and publicly available prior to this study or were created 
specifically for this study and made available publicly on YouTube. Each experience video was 
embedded and viewed within the SurveyMonkey survey, and, on the survey page immediately 
following the video, participants were asked two multiple choice questions about the video to 
ensure they had watched it. 
3.2.3.2.1 Classroom Lecture with Varied Stimulation Level 
Participants were asked to watch the lecture video, imagining that they had just entered a 
college classroom. In the low condition, a reduced stimulation level was achieved by using a 
lecture video on basic addition, a topic that any of the adult participants should have found dull. 
The online video was produced by Khan Academy and is available publicly [57]. The total 
estimated time to watch the low condition video and complete the other survey information was 
17 minutes, and the participants were paid $4.25 each. 
In the high condition, an elevated stimulation level was achieved by using a TED talk 
video viewed nearly 42 million times, “How to speak so that people want to listen” [58]. With 
proven popularity, a universally applicable topic, and even an interactive portion of the lecture, 
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the TED talk video was much more stimulating for participants than the basic addition video. 
The total estimated time to watch the high condition video and complete the other survey 
information was 19 minutes, and the participants were paid $4.75 each. Screenshots of the 
SurveyMonkey interfaces containing the videos for this scenario can be found in APPENDIX J 
and APPENDIX K. 
3.2.3.2.2 Convenience Store Shopping with Varied Novelty Level 
 Participants were asked to watch recorded walkthroughs of convenience store shopping 
experiences. In the low condition, a reduced novelty level was achieved by showing a 
walkthrough video of a traditional convenience store [59]. Participants watched as a customer 
entered the store and shopped. The total estimated time to watch the low condition video and 
complete the other survey information was 11 minutes, and the participants were paid $2.75 
each.  
In the high condition, participants watched a walkthrough of an Amazon Go experience 
[60] where customers are able to scan a QR code on their phone, select items to buy in the store, 
and leave without any additional interaction. Purchases are facilitated via, “computer vision, 
deep learning algorithms, and sensor fusion,” [61]. Before watching the walkthrough, 
participants were asked to view a brief introductory video about Amazon Go [61]. The total 
estimated time to watch the high condition video and complete the other survey information was 
12 minutes, and the participants were paid $3.00 each. Screenshots of the SurveyMonkey 




3.2.3.2.3 Facilitated Group Discussion with Varied Dependability Level 
Participants were asked to watch recordings of facilitated group discussions where 
dependability was varied in low and high conditions by modifications to the facilitator’s 
behavior. In the low condition, the facilitator behaved erratically, providing no clear order or 
direction, changing topics frequently, staring at her phone during participant responses, and even 
left the room to take a phone call in the middle of the session. The total estimated time to watch 
the low condition video and complete the other survey information was 12 minutes, and the 
participants were paid $3.00 each.  
In the high condition, the facilitator introduced a single topic, and presented an agenda at 
the beginning, and stayed focused on that topic the entire time. Additionally, she actively 
listened to what participants said and encouraged collaborative discussion among the group. The 
total estimated time to watch the high condition video and complete the other survey information 
was 14 minutes, and the participants were paid $3.50 each. Screenshots of the SurveyMonkey 
interfaces containing the videos for this scenario can be found in APPENDIX N and APPENDIX 
O. 
3.2.3.2.4 Photo Booth with Varied Efficiency Level 
Participants were asked to watch recorded photo booth session experiences. For the low 
condition, reduced efficiency was achieved by utilizing an inefficient process in which photo 
booth props were cluttered and across the room, the photographer provided little direction, and 
she was overly chatty. The photographer would take a single picture of a group on her phone, 
walk to the opposite side of a larger room to a Polaroid Lab Instant Printer [62], print the 
individual picture, and return to the photo-taking location across the room before repeating the 
process again for each group in the recording. Furthermore, the photographer even stopped to 
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check her email during the recorded scenario. The total estimated time to watch the low 
condition video and complete the other survey information was 14 minutes, and the participants 
were paid $3.50 each.  
 For the high condition, increased efficiency was achieved by using a process which 
included the photographer taking each person’s picture with a Polaroid Now i-Type Instant 
Camera [63] which immediately printed the photo. Additionally, props were organized and set 
up in a prep area beside the picture-taking backdrop, and the photographer gave clear direction 
and organized the groups into a line. The total estimated time to watch the high condition video 
and complete the other survey information was 10 minutes, and the participants were paid $2.50 
each. Screenshots of the SurveyMonkey interfaces containing the videos for this scenario can be 
found in APPENDIX P and APPENDIX Q.  
3.2.3.2.5 Boardgame Overview with Varied Perspicuity Level 
Participants were asked to watch recorded boardgame overview videos. For the low 
condition, reduced perspicuity was achieved by having the participants watch a nearly 8 minute 
video [64] on how to play Kanban Automotive Revolution: Driver’s Edition [65], a highly 
complex boardgame with 89.13% (418/469) of boardgamegeek.com voters giving it a heavy 
complexity score and 1.49% (7/469) giving it a light complexity score [66]. The total estimated 
time to watch the low condition video and complete the other survey information was 17 
minutes, and the participants were paid $4.25 each.  
In the high condition, increased perspicuity was achieved by having the participants 
watch an overview video [67] on Candy Land® [68], a much simpler boardgame with 1.29% 
(4/309) of boardgamegeek.com voters giving it a heavy complexity score and 97.09% (300/309) 
giving it a light complexity score. The total estimated time to watch the high condition video and 
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complete the other survey information was 11 minutes, and the participants were paid $2.75 
each. Screenshots of the SurveyMonkey interfaces containing the videos for this scenario can be 
found in APPENDIX R and APPENDIX S. 
3.2.3.2.6 Airport Lounge with Varied Attractiveness Level 
Participants were asked to watch first-person recordings of airport lounges. For the low 
condition, reduced attractiveness was accomplished by having the participants watch a video of a 
barebones airport lounge in Uganda [69]. The lounge featured tightly spaced seating, dated 
furniture, and minimal refreshments. The total estimated time to watch the low condition video 
and complete the other survey information was 11 minutes, and the participants were paid $2.75 
each.  
In the high condition, increased attractiveness was accomplished by having the 
participants watch a video from a first-class lounge in Paris [70]. The video featured upscale, 
modern styling and food as well as premium beverages and private restrooms and relaxations 
areas. The total estimated time to watch the high condition video and complete the other survey 
information was 12 minutes, and the participants were paid $3.00 each. Screenshots of the 
SurveyMonkey interfaces containing the videos for this scenario can be found in APPENDIX T 
and APPENDIX U.  
3.2.3.3 Experience Evaluation 
Participants were asked to complete five questionnaires after each scenario. The 
questionnaires included the UEQ-G, ASQ, CSAT, EMO, and LTR and were presented within 
SurveyMonkey. The format of the questionnaires had to be modified slightly to accommodate 
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SurveyMonkey constraints and the final, revised formats can be seen in APPENDIX H, 
APPENDIX C, APPENDIX D, APPENDIX E, and APPENDIX F. 
3.2.4 Data Collection 
For this study demographic data as well as questionnaire data from the UEQ-G, ASQ, 
CSAT, EMO, and LTR (presented in random order) were all collected using SurveyMonkey. 
3.2.4.1 Demographic Questionnaire 
The demographic questionnaire asked participants for their age (e.g. 23) and gender (i.e. 
male, female, or prefer not to answer). A copy of the demographic questionnaire can be found in 
APPENDIX V. 
3.2.4.2 Experience Questionnaires 
After each video, participants were directed to a set of randomly ordered questionnaires 
including the UEQ-G, ASQ, CSAT, EMO, and LTR. These questionnaires can be found in 
APPENDIX H, APPENDIX C, APPENDIX D, APPENDIX E, and APPENDIX F. To ensure 
appropriate participant attention, an item was added towards the middle of the UEQ-G and EMO 
to check for attention. The item was formatted identically to the surrounding items, but instead of 
adjective pairs for the UEQ-G both ends of the scale read “select 3rd option”, and the statement 
for the EMO read “select the 3rd option”. Participants who failed to select the third option for 
either of those items were eliminated from analysis. Taking advantage of the capabilities of the 
SurveyMonkey platform, questions were presented in random order to each participant within 
the UEQ-G, ASQ, and EMO; however, technical limitations did not allow for adjective pairs to 
be flipped at random within the UEQ-G. Therefore, the orientation of the adjective pairs 
remained consistent and aligned with those in the original UEQ studies [3]. The UEQ-G 
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adjective pairs, in their tested orientation along with the UEQ-G factors to which each pair 
contributes can be seen in Table 2.2 in the previous chapter.  
3.3 Hypotheses 
The goal of this study was to test if the UEQ-G would be able to detect differences across 
each of its factors. Each scenario in this study was designed to test one of the UEQ-G factors by 
having a condition in each scenario where the factor was designed to be high and another where 
it was designed to be low; therefore, it was expected that the UEQ-G would detect those 
designed differences supporting hypotheses 1 through 6 below. Another goal of this study was to 
test if the UEQ-G was correlated with the ASQ and EMO. Due to ASQ measuring traditional 
usability elements [50] and EMO measuring emotional elements [51], which likely correspond to 
the UEQ-G’s pragmatic and hedonic quality factors, respectively, hypotheses 7 through 10 below 
were also expected. While the high and low conditions in each scenario were designed to 
manipulate only a single UEQ-G factor, the dramatic difference in that one factor in each 
scenario was assumed to have enough of an impact on the overall experience to effect the 
participants’ overall likelihood-to-recommend and satisfaction and led to an expectation of 
hypotheses 11 and 12 below. Hypothesis 13 was expected based on results from previous UEQ 
research [3]. 
1. The stimulation factor score within the UEQ-G is significantly higher in the high 
condition classroom lecture scenario than in the low condition scenario. 
2. The novelty factor score within the UEQ-G is significantly higher in the high 
condition convenience store shopping scenario than in the low condition scenario. 
3. The dependability factor score within the UEQ-G is significantly higher in the 




4. The efficiency factor score within the UEQ-G is significantly higher in the high 
condition photo booth scenario than in the low condition scenario. 
5. The perspicuity factor score within the UEQ-G is significantly higher in the high 
condition boardgame overview scenario than in the low condition scenario. 
6. The attractiveness factor score within the UEQ-G is significantly higher in the 
high condition airport lounge scenario than in the low condition scenario. 
7. The combined ASQ score (reversed for this study) is significantly higher in high 
conditions than in low conditions for the facilitated group discussion scenario, 
photo booth scenario, and boardgame overview scenario. 
8. The combined EMO score is significantly higher in high conditions than in low 
conditions for both the classroom lecture scenario and convenience store shopping 
scenarios. 
9. There is a statistically significant, positive correlation between the combined ASQ 
score (reversed for this study) and the UEQ-G pragmatic quality factor. 
10. There is a statistically significant, positive correlation between the combined 
EMO score and the UEQ-G hedonic quality factor. 
11. LTR scores are significantly higher in all six high condition scenarios than in the 
corresponding low condition scenarios. 
12. A significantly higher percentage of participants will indicate a satisfied CSAT 
category in all six high condition scenarios than in the corresponding low 
condition scenarios. 
13. Each of the six UEQ-G factors (i.e. attractiveness, perspicuity, efficiency, 
dependability, stimulation, and novelty) have an acceptable level of internal 
consistency as indicated by Cronbach’s alpha. 
3.4 Analysis 
Analysis was performed using Microsoft Excel to organize data and produce basic 
descriptive statistics and IBM SPSS 27 [55] was used to perform the more rigorous statistical 
analyses described below. Data were prepared to accommodate hypothesis analysis, other 
planned analysis, and any post-hoc analysis. Data preparation included coding and organizing 
data for analysis as well as removing any data that did not meet minimum quality standards. 
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3.4.1 Data Preparation 
To begin, raw data from the UEQ-G were analyzed by first transforming the data to a -3 
to +3 scale, with -3 indicating the participant associated the experience most closely with the 
negative attribute, regardless of orientation within the survey, and +3 indicating the opposite. For 
each participant, the difference between the highest and lowest value in each factor was 
calculated, and any participant with more than a difference of 3 for more than 3 factors was 
removed from analysis due to a suspected lack of participant thoughtfulness and in alignment 
with previous recommendations [44]. Overall ASQ scores were calculated for each participant 
by averaging each individual item score that was not marked at “not applicable”. As 
recommended, overall ASQ scores were still calculated for participants with up to one item 
marked as “not applicable” [14]. However, participants with more than one item marked as “not 
applicable” or any items skipped were removed from analysis. In addition to maintaining ordinal 
CSAT responses, individual participants were also placed into one of two categories: satisfied 
(participants who responded “somewhat satisfied” or “extremely satisfied”) and not satisfied 
(participants who responded “extremely dissatisfied”, “somewhat dissatisfied”, or “neither 
satisfied nor dissatisfied”). EMO scores from the PRA and PPA sections were recorded directly 
while scores from the NRA and NPA sections were reversed. LTR values were recorded directly 
as well, but individual participants were also placed into traditional NPS categories of detractor 
(i.e. participants scoring between 0 and 6), passive (i.e. participants scoring 7 or 8), and promoter 
(i.e. participant scoring 9 or 10). 
To prepare to analyze the hypotheses, UEQ-G factor scores were calculated for each 
participant by averaging question scores from the respective factor. Table 2.2 (shown earlier) 
shows which adjective pairs contribute to which factors. Additionally, for each participant, 
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perspicuity, efficiency, and dependability scores were averaged together to determine an overall 
pragmatic quality score, and stimulation and novelty scores were averaged together to determine 
an overall hedonic quality score. Overall ASQ and EMO scores were calculated and recorded per 
participant, as well as his or her LTR score. Hypothesis analysis also required that each 
participant be coded as a “1” for satisfied or “0” for not satisfied based on his or her CSAT 
response for each scenario. For additional analyses, individual question scores for each scenario 
were retained from the UEQ-G, ASQ, CSAT, and EMO. 
3.4.2 Hypothesis Analysis 
Hypotheses 1 through 8 were all tested using a series of Mann-Whitney U tests for each 
UEQ-G factor score, combined ASQ score, and combined EMO score. A Mann-Whitney U test 
was chosen because the independent variable, scenario condition, in each scenario had only 2 
values and UEQ-G factor scores, combined ASQ scores, and combined EMO scores were non-
normally distributed. 
Hypotheses 9 and 10 were both tested by calculating a Spearman correlation because, 
although the variables were continuous, they were not normally distributed. 
Hypothesis 11 was tested using a series of Mann-Whitney U tests because the 
independent variable, scenario condition, in each scenario had only two values and LTR was 
numeric. 
Hypothesis 12 was tested using a series of Fisher’s exact tests because the independent 
variable, scenario condition, in each scenario had only two values and CSAT categories were 
categorical with only two values. 
Hypothesis 13 was tested by calculating a series of Cronbach’s alphas for each UEQ-G 
factor. Although the data were non-normal, Cronbach’s alpha was used because the lack of 
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robustness with non-normal data demonstrated by Cronbach’s alpha can be overcome with 
sample sizes greater than 100, as in this study [56]. 
3.4.3 Other Analysis 
Age and gender were analyzed for effect on UEQ-G factor score, overall ASQ score, 
CSAT rating, overall and factor EMO scores, and LTR rating. To test the effects of age, a 
Spearman correlation was used, and a Mann-Whitney U test was used to test the effects of 
gender. 
Using a Spearman correlation analysis, UEQ-G factor scores and overall ASQ score; 
CSAT rating; overall and factor EMO scores; and LTR rating were evaluated for significant 
correlations between each other. 
3.5 Results 
Results of the analyses described above can be found in the sections below. The 
descriptive statistics give a broad overview of the data collected during this study and provide 
early indications of significant findings. The hypotheses and additional analyses confirm some of 
those early indications. 
3.5.1 Descriptive Statistics 
Descriptive statistics including means and standard deviations for the UEQ-G, EMO, 
LTR, and ASQ as well as the CSAT percentage are calculated across the high and low conditions 
of each of the previously described scenarios. Additionally, plots are provided to visually show 
potential relationships between UEQ-G factors, ASQ score, and EMO score. 
 
70 
3.5.1.1  Classroom Lecture with Varied Stimulation Level 
Means and standard deviations for UEQ-G factor scores for both the high and low 
classroom lecture conditions can be seen in Table 3.1 below. The mean differences between the 
high and low conditions are also presented in the table. The tested factor for the classroom 
lecture was stimulation which had an average score 0.57 points higher in the high condition than 
the low condition. 
Table 3.1 Classroom lecture mean UEQ-G factor scores organized by scenario condition 
UEQ-G Factors 
High Condition Low Condition 
 x̅H − x̅L x̅H s n x̅L s n 
Attractiveness 1.72 1.08 19 1.17 1.47 13 0.55 
Perspicuity 1.71 1.09 19 1.94 1.30 13 -0.23 
Efficiency 1.32 1.15 19 1.35 1.12 13 -0.03 
Dependability 1.24 0.90 19 1.50 1.12 13 -0.26 
Stimulation 1.51 1.07 19 0.94 1.85 13 0.57 
Novelty 0.50 1.05 19 0.21 1.47 13 0.29 
 
Means and standard deviations for overall and factor EMO scores for both the high and 
low classroom lecture conditions can be seen in Table 3.2 below. The mean differences between 
the high and low conditions are also presented in the table.  
Table 3.2 Classroom lecture mean EMO factor scores organized by scenario condition 
EMO Factors 
High Condition Low Condition 
 x̅H − x̅L x̅H s n x̅L s n 
Overall 6.50 1.31 19 6.44 1.62 13 0.06 
PRA 6.62 1.71 19 7.08 1.37 13 -0.46 
NRA 5.45 2.73 19 5.35 2.55 13 0.10 
PPA 7.49 1.63 19 7.35 1.46 13 0.14 
NPA 6.43 2.88 19 5.98 2.70 13 0.45 
PRA= positive relationship affect; NRA= negative relationship affect; PPA= positive personal 




CSAT was greater in the low condition with 89.47% (17/19) for the high condition and 
92.31% (12/13) for the low condition. Mean LTR was also greater in the low condition with a 
mean of 8.58 (SD = 2.73) for the high condition and 9.08 (SD = 2.02) for the low condition. 
Mean ASQ was hypothesized to be greater in this scenario and indeed was with a mean of 6.23 
(SD = 0.67) for the high condition and 6.10 (SD = 0.79) for the low condition. 
3.5.1.2 Convenience Store Shopping with Varied Novelty Level 
Means and standard deviations for UEQ-G factor scores for both the high and low 
convenience store shopping conditions can be seen in Table 3.3 below. The mean differences 
between the high and low conditions are also presented in the table. The tested factor for the 
convenience store shopping was novelty which had an average score 1.94 points higher in the 
high condition than the low condition. 
Table 3.3 Convenience store shopping mean UEQ-G factor scores organized by scenario 
condition 
UEQ-G Factors 
High Condition Low Condition 
 x̅H − x̅L x̅H s n x̅L s n 
Attractiveness 1.89 1.06 14 0.58 1.23 19 1.31 
Perspicuity 1.61 1.18 14 1.64 1.06 19 -0.04 
Efficiency 1.54 1.13 14 1.01 1.08 19 0.52 
Dependability 1.55 1.07 14 1.12 0.81 19 0.44 
Stimulation 1.80 1.19 14 0.12 1.47 19 1.69 
Novelty 1.09 1.50 14 -0.86 1.39 19 1.94 
 
Means and standard deviations for overall and factor EMO scores for both the high and 
low convenience store shopping conditions can be seen in Table 3.4 below. The mean 
differences between the high and low conditions are also presented in the table.  
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Table 3.4 Convenience store mean EMO factor scores organized by scenario condition 
EMO Factors 
High Condition Low Condition 
 x̅H − x̅L x̅H s n x̅L s n 
Overall 6.09 1.30 14 5.84 1.22 19 0.25 
PRA 7.61 1.53 14 5.93 2.03 19 1.67 
NRA 3.82 2.39 14 5.25 2.39 19 -1.43 
PPA 8.04 1.10 14 6.39 1.94 19 1.64 
NPA 4.89 2.96 14 5.76 2.54 19 -0.87 
PRA= positive relationship affect; NRA= negative relationship affect; PPA= positive personal 
affect; NPA= negative personal affect 
 
CSAT was higher for the high condition with 100.00% (14/14) for the high condition and 
78.95% (15/19) for the low condition. Mean LTR was also higher in the high condition with a 
mean of 9.43 (SD = 1.50) for the high condition and 7.00 (SD = 3.33) for the low condition. 
Mean ASQ was hypothesized to be greater in this scenario and indeed was with a mean of 6.31 
(SD = 0.70) for the high condition and 6.09 (SD = 0.92) for the low condition. 
3.5.1.3 Facilitated Group Discussion with Varied Dependability Level 
Means and standard deviations for UEQ-G factor scores for both the high and low 
facilitated group discussion conditions can be seen in Table 3.5 below. The mean differences 
between the high and low conditions are also presented in the table. The tested factor for the 
facilitated group discussion was dependability which had an average score 1.77 points higher in 
the high condition than the low condition. 
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Table 3.5 Facilitated group discussion mean UEQ-G factor scores organized by scenario 
condition 
UEQ-G Factors 
High Condition Low Condition 
 x̅H − x̅L x̅H s n x̅L s n 
Attractiveness 1.27 1.21 16 -1.09 1.33 15 2.36 
Perspicuity 1.39 1.16 16 -0.07 1.34 15 1.46 
Efficiency 1.19 0.96 16 -0.42 1.23 15 1.60 
Dependability 1.00 1.09 16 -0.77 1.26 15 1.77 
Stimulation 0.88 1.35 16 -1.02 1.28 15 1.89 
Novelty -0.05 0.46 16 -0.85 1.40 15 0.80 
 
Means and standard deviations for overall and factor EMO scores for both the high and 
low facilitated group discussion conditions can be seen in Table 3.6 below. The mean differences 
between the high and low conditions are also presented in the table. For this scenario, the mean 
overall EMO score was hypothesized to be greater in the high condition than in the low condition 
and is indeed 2.32 points higher. 
Table 3.6 Facilitated group discussion mean EMO factor scores organized by scenario 
condition 
EMO Factors 
High Condition Low Condition 
 x̅H − x̅L x̅H s n x̅L s n 
Overall 6.30 1.41 16 3.98 1.64 15 2.32 
PRA 6.84 1.70 16 4.58 2.15 15 2.26 
NRA 5.16 1.83 16 3.95 1.54 15 1.21 
PPA 7.22 2.00 16 4.13 2.65 15 3.09 
NPA 5.98 2.89 16 3.27 2.06 15 2.72 
PRA= positive relationship affect; NRA= negative relationship affect; PPA= positive personal 
affect; NPA= negative personal affect 
 
CSAT was higher for the high condition with 81.25% (13/16) for the high condition and 
40.00% (6/15) for the low condition. Mean LTR was higher in the high condition with a mean of 
7.75 (SD = 2.52) for the high condition and 4.33 (SD = 3.48) for the low condition. Mean ASQ 
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was higher for the high condition with a mean of 5.94 (SD = 0.85) for the high condition and 
4.89 (SD = 1.61) for the low condition. 
3.5.1.4 Photo Booth with Varied Efficiency Level  
Means and standard deviations for UEQ-G factor scores for both the high and low photo 
booth conditions can be seen in Table 3.7 below. The mean differences between the high and low 
conditions are also presented in the table. The tested factor for the photo booth was efficiency 
which had an average score 0.88 points higher in the high condition than the low condition. 
Table 3.7 Photo booth mean UEQ-G factor scores organized by scenario condition 
UEQ-G Factors 
High Condition Low Condition 
 x̅H − x̅L x̅H s n x̅L s n 
Attractiveness 1.55 1.18 17 0.81 1.12 18 0.73 
Perspicuity 1.93 0.91 17 1.61 0.91 18 0.32 
Efficiency 1.10 0.92 17 0.22 1.44 18 0.88 
Dependability 1.32 1.25 17 0.68 1.00 18 0.64 
Stimulation 1.07 1.46 17 0.10 1.23 18 0.98 
Novelty -0.03 1.20 17 -0.38 1.11 18 0.35 
 
Means and standard deviations for overall and factor EMO scores for both the high and 
low photo booth conditions can be seen in Table 3.8 below. The mean differences between the 
high and low conditions are also presented in the table. For this scenario, the mean overall EMO 
score was hypothesized to be greater in the high condition than in the low condition and is 
indeed 0.55 points higher. 
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Table 3.8 Photo booth mean EMO factor scores organized by scenario condition 
EMO Factors 
High Condition Low Condition 
 x̅H − x̅L x̅H s n x̅L s n 
Overall 6.35 1.25 17 5.80 2.13 18 0.55 
PRA 7.18 2.14 17 6.29 2.49 18 0.88 
NRA 4.97 2.75 17 5.19 2.12 18 -0.22 
PPA 7.51 2.14 17 6.21 2.67 18 1.31 
NPA 5.74 2.68 17 5.50 3.04 18 0.24 
PRA= positive relationship affect; NRA= negative relationship affect; PPA= positive personal 
affect; NPA= negative personal affect 
 
CSAT was slightly lower for the high condition with 76.47% (13/17) for the high 
condition and 77.78% (14/18) for the low condition. Mean LTR was higher in the high condition 
with a mean of 7.65 (SD = 3.16) for the high condition and 6.22 (SD = 3.46) for the low 
condition. Mean ASQ was higher for the high condition with a mean of 6.13 (SD = 0.76) for the 
high condition and 5.45 (SD = 1.58) for the low condition. 
3.5.1.5 Boardgame Overview with Varied Perspicuity Level  
Means and standard deviations for UEQ-G factor scores for both the high and low 
boardgame overview conditions can be seen in Table 3.9 below. The mean differences between 
the high and low conditions are also presented in the table. The tested factor for the boardgame 
overview was perspicuity which had an average score 1.18 points higher in the high condition 




Table 3.9 Boardgame overview mean UEQ-G factor scores organized by scenario condition 
UEQ-G Factors 
High Condition Low Condition 
 x̅H − x̅L x̅H s n x̅L s n 
Attractiveness 1.26 1.05 18 0.79 1.29 18 0.47 
Perspicuity 1.57 1.22 18 0.39 1.54 18 1.18 
Efficiency 1.40 0.93 18 0.44 1.45 18 0.96 
Dependability 1.26 0.99 18 0.83 1.25 18 0.43 
Stimulation 0.76 1.15 18 0.69 1.37 18 0.07 
Novelty -0.29 1.06 18 0.40 1.02 18 -0.69 
 
Means and standard deviations for overall and factor EMO scores for both the high and 
low boardgame overview conditions can be seen in Table 3.10 below. The mean differences 
between the high and low conditions are also presented in the table. For this scenario, the mean 
overall EMO score was hypothesized to be greater in the high condition than in the low condition 
and is indeed 0.91 points higher. 
Table 3.10 Boardgame overview mean EMO factor scores organized by scenario condition 
EMO Factors 
High Condition Low Condition 
 x̅H − x̅L x̅H s n x̅L s n 
Overall 6.20 1.14 18 5.29 1.13 18 0.91 
PRA 6.72 1.56 18 6.74 1.80 18 -0.01 
NRA 4.72 2.36 18 3.88 1.91 18 0.85 
PPA 7.49 1.21 18 6.69 2.25 18 0.79 
NPA 5.86 3.05 18 3.86 2.69 18 2.00 
PRA= positive relationship affect; NRA= negative relationship affect; PPA= positive personal 
affect; NPA= negative personal affect  
 
CSAT was higher for the high condition with 94.44% (17/18) for the high condition and 
83.33% (15/18) for the low condition. Mean LTR was higher in the high condition with a mean 
of 7.94 (SD = 2.24) for the high condition and 7.50 (SD = 2.73) for the low condition. Mean 
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ASQ was higher for the high condition with a mean of 6.19 (SD = 0.80) for the high condition 
and 5.78 (SD = 1.50) for the low condition. 
3.5.1.6 Airport Lounge with Varied Attractiveness Level  
Means and standard deviations for UEQ-G factor scores for both the high and low airport 
lounge conditions can be seen in Table 3.11 below. The mean differences between the high and 
low conditions are also presented in the table. The tested factor for the airport lounge was 
attractiveness which had an average score 1.01 points higher in the high condition than the low 
condition. 
3.5.1.7  
Table 3.11 Airport lounge mean UEQ-G factor scores organized by scenario condition 
UEQ-G Factors 
High Condition Low Condition 
 x̅H − x̅L x̅H s n x̅L s n 
Attractiveness 1.98 1.16 14 0.97 1.12 16 1.01 
Perspicuity 2.18 0.68 14 1.02 1.03 16 1.16 
Efficiency 1.50 1.02 14 0.69 1.09 16 0.81 
Dependability 1.66 0.72 14 0.97 0.91 16 0.69 
Stimulation 1.68 1.30 14 0.84 1.16 16 0.83 
Novelty 0.14 1.39 14 -0.11 0.69 16 0.25 
 
Means and standard deviations for overall and factor EMO scores for both the high and 
low airport lounge conditions can be seen in Table 3.12 below. The mean differences between 
the high and low conditions are also presented in the table.  
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Table 3.12 Airport lounge mean EMO factor scores organized by scenario condition 
EMO Factors 
High Condition Low Condition 
 x̅H − x̅L x̅H s n x̅L s n 
Overall 6.39 1.51 14 5.85 0.99 16 0.55 
PRA 8.23 1.21 14 6.88 1.22 16 1.36 
NRA 4.54 2.32 14 4.05 1.60 16 0.49 
PPA 7.73 2.06 14 6.83 1.76 16 0.90 
NPA 5.07 3.41 14 5.64 2.51 16 -0.57 
PRA= positive relationship affect; NRA= negative relationship affect; PPA= positive personal 
affect; NPA= negative personal affect 
 
CSAT was higher for the high condition with 92.86% (13/14) for the high condition and 
81.25% (13/16) for the low condition. Mean LTR was higher in the high condition with a mean 
of 9.79 (SD = 1.85) for the high condition and 8.50 (SD = 2.16) for the low condition. Mean 
ASQ was higher for the high condition with a mean of 6.36 (SD = 0.56) for the high condition 
and 5.98 (SD = 0.96) for the low condition. 
3.5.1.8 UEQ-G, ASQ, and EMO Relationships 
Relationships between the UEQ-G’s pragmatic quality and the ASQ as well as between 
the UEQ-G’s hedonic quality and the EMO were hypothesized. Figure 3.2 and Figure 3.3 show 




Figure 3.2 Scatterplot of the UEQ-G pragmatic quality factor scores and ASQ scores 
 
 




3.5.2 Hypothesis Testing 
Each of the hypotheses was tested using the methods described earlier. The results of the 
analyses described below support some of the hypotheses while others do not. 
3.5.2.1 Hypothesis 1: Detecting Differences in Stimulation with the UEQ-G 
Table 3.13 shows the results of the series of Mann-Whitney U tests that were performed 
to determine if UEQ-G’s stimulation factor was significantly different between high and low 
conditions for any of the scenarios. Table 3.14 shows the means, standard deviations, and 
medians for stimulation scores organized by scenarios. Hypothesis 1 was specifically for the 
classroom lecture scenario which was designed to be more stimulating in the high scenario than 
in the low scenario. However, as seen in the results table below, no difference was detected in 
the classroom scenario. There were significant differences in stimulation levels in the 
convenience store shopping, facilitated group discussion, and photo booth scenarios though. 
Table 3.13 Mann-Whitney test results for high and low condition stimulation score 
comparisons 
Scenario NH NL U z p 
Classroom Lecture 19 13 110.50 -0.503 .312† 
Convenience Store Shopping 14 19 46.00 -3.184 .001 
Facilitated Group Discussion 16 15 34.00 -3.405 < .001 
Photo Booth 17 18 91.00 -2.055 .041 
Boardgame Overview 18 18 157.50 -0.143 .888 
Airport Lounge 14 16 68.00 -1.841 .070 




Table 3.14  Mean stimulation scores organized by scenario condition 
Scenario 
High Condition Low Condition 
 x̅H −  x̅L x̅H s x̃H n x̅L s x̃L n 
Classroom Lecture 1.51 1.07 1.75 19 0.94 1.85 1.75 13 0.57 
Convenience Store Shopping 1.80 1.19 1.88 14 0.12 1.47 0.00 19 1.68 
Facilitated Group Discussion 0.88 1.35 0.88 16 -1.02 1.28 -1.25 15 1.90 
Photo Booth 1.07 1.46 1.00 17 0.10 1.23 0.25 18 0.97 
Boardgame Overview 0.76 1.15 0.50 18 0.69 1.37 0.63 18 0.07 
Airport Lounge 1.68 1.30 2.00 14 0.84 1.16 1.00 16 0.84 
 
3.5.2.2 Hypothesis 2: Detecting Differences in Novelty with the UEQ-G 
Table 3.15 shows the results of the series of Mann-Whitney tests that were performed to 
determine if UEQ-G’s novelty factor was significantly different between high and low conditions 
for any of the scenarios. Table 3.16 shows the means, standard deviations, and medians for 
novelty scores organized by scenarios. Hypothesis 2 was specifically for the convenience store 
shopping scenario which was designed to be more novel in the high scenario than in the low 
scenario, and the high condition was found to be significantly higher than the low condition. 
There was also a significant difference in novelty levels in the facilitated group discussion 
scenario. 
Table 3.15 Mann-Whitney test results for high and low condition novelty score comparisons 
Scenario NH NL U z p 
Classroom Lecture 19 13 113.00 -0.405 .705 
Convenience Store Shopping 14 19 40.50 -3.381 < .001† 
Facilitated Group Discussion 16 15 70.50 -1.967 .049 
Photo Booth 17 18 127.00 -0.862 .405 
Boardgame Overview 18 18 102.00 -1.912 .059 
Airport Lounge 14 16 101.50 -0.440 .667 




Table 3.16 Mean novelty scores organized by scenario condition 
Scenario 
High Condition Low Condition 
 x̅H −  x̅L x̅H s x̃H n x̅L s x̃L n 
Classroom Lecture 0.50 1.05 0.50 19 0.21 1.47 0.25 13 0.29 
Convenience Store Shopping 1.09 1.50 0.50 14 -0.86 1.39 -1.00 19 1.95 
Facilitated Group Discussion -0.05 0.46 -0.13 16 -0.85 1.40 -0.75 15 0.80 
Photo Booth -0.03 1.20 0.25 17 -0.38 1.11 0.00 18 0.35 
Boardgame Overview -0.29 1.06 -0.38 18 0.40 1.02 0.00 18 -0.69 
Airport Lounge 0.14 1.39 0.13 14 -0.11 0.69 0.00 16 0.25 
 
3.5.2.3 Hypothesis 3: Detecting Differences in Dependability with the UEQ-G 
Table 3.17 shows the results of the series of Mann-Whitney tests that were performed to 
determine if UEQ-G’s dependability factor was significantly different between high and low 
conditions for any of the scenarios. Table 3.18 shows the means, standard deviations, and 
medians for dependability scores organized by scenarios. Hypothesis 3 was specifically for the 
facilitated group discussion scenario which was designed to be more dependable in the high 
scenario than in the low scenario, and the high condition was found to be significantly higher 
than the low condition.  
Table 3.17 Mann-Whitney test results for high and low condition dependability score 
comparisons 
Scenario NH NL U z p 
Classroom Lecture 19 13 100.50 -0.887 .383 
Convenience Store Shopping 14 19 103.00 -1.099 .287 
Facilitated Group Discussion 16 15 31.50 -3.512 < .001† 
Photo Booth 17 18 109.00 -1.456 .153 
Boardgame Overview 18 18 129.00 -1.048 .308 
Airport Lounge 14 16 66.50 -1.906 .058 




Table 3.18 Mean dependability scores organized by scenario condition 
Scenario 
High Condition Low Condition 
 x̅H −  x̅L x̅H s x̃H n x̅L s x̃L n 
Classroom Lecture 1.24 0.90 1.25 19 1.50 1.12 2.00 13 -0.26 
Convenience Store Shopping 1.55 1.07 1.63 14 1.12 0.81 1.25 19 0.43 
Facilitated Group Discussion 1.00 1.09 1.00 16 -0.77 1.26 -0.50 15 1.77 
Photo Booth 1.32 1.25 1.00 17 0.68 1.00 0.75 18 0.64 
Boardgame Overview 1.26 0.99 1.13 18 0.83 1.25 0.88 18 0.43 
Airport Lounge 1.66 0.72 1.63 14 0.97 0.91 1.00 16 0.69 
 
3.5.2.4 Hypothesis 4: Detecting Differences in Efficiency with the UEQ-G 
Table 3.19 shows the results of the series of Mann-Whitney tests that were performed to 
determine if UEQ-G’s efficiency factor was significantly different between high and low 
conditions for any of the scenarios. Table 3.20 shows the means, standard deviations, and 
medians for efficiency scores organized by scenarios. Hypothesis 4 was specifically for the photo 
booth scenario which was designed to be more efficient in the high scenario than in the low 
scenario, and the high condition was found to be significantly higher than the low condition. 
There were also significant differences in efficiency levels in the facilitated group discussion and 
boardgame overview scenarios. 
Table 3.19 Mann-Whitney test results for high and low condition efficiency score 
comparisons 
Scenario NH NL U z p 
Classroom Lecture 19 13 119.50 -0.154 .880 
Convenience Store Shopping 14 19 99.00 -1.245 .226 
Facilitated Group Discussion 16 15 32.50 -3.469 < .001 
Photo Booth 17 18 91.50 -2.036 .021† 
Boardgame Overview 18 18 93.50 -2.174 .029 
Airport Lounge 14 16 70.00 -1.760 .085 




Table 3.20 Mean efficiency scores organized by scenario condition 
Scenario 
High Condition Low Condition 
 x̅H −  x̅L x̅H s x̃H n x̅L s x̃L n 
Classroom Lecture 1.32 1.15 1.75 19 1.35 1.12 1.50 13 -0.03 
Convenience Store Shopping 1.54 1.13 1.50 14 1.01 1.08 1.00 19 0.53 
Facilitated Group Discussion 1.19 0.96 1.50 16 -0.42 1.23 -0.25 15 1.61 
Photo Booth 1.10 0.92 1.25 17 0.22 1.44 0.13 18 0.88 
Boardgame Overview 1.40 0.93 1.50 18 0.44 1.45 0.25 18 0.96 
Airport Lounge 1.50 1.02 1.88 14 0.69 1.09 0.50 16 0.81 
 
3.5.2.5 Hypothesis 5: Detecting Differences in Perspicuity with the UEQ-G 
Table 3.21 shows the results of the series of Mann-Whitney tests that were performed to 
determine if UEQ-G’s perspicuity factor was significantly different between high and low 
conditions for any of the scenarios. Table 3.22 shows the shows the means, standard deviations, 
and medians for perspicuity scores organized by scenarios. Hypothesis 5 was specifically for the 
boardgame overview scenario which was designed to be more perspicuous in the high scenario 
than in the low scenario, and the high condition was found to be significantly higher than the low 
condition. There were also significant differences in perspicuity levels in the facilitated group 
discussion and airport lounge scenarios.  
Table 3.21 Mann-Whitney test results for high and low condition perspicuity score 
comparisons 
Scenario NH NL U z p 
Classroom Lecture 19 13 98.50 -0.971 .343 
Convenience Store Shopping 14 19 130.00 -0.110 .928 
Facilitated Group Discussion 16 15 41.00 -3.130 .001 
Photo Booth 17 18 120.50 -1.078 .287 
Boardgame Overview 18 18 93.00 -2.191 .015† 
Airport Lounge 14 16 40.00 -3.004 .002 




Table 3.22 Mean perspicuity scores organized by scenario condition 
Scenario 
High Condition Low Condition 
 x̅H − x̅L x̅H s x̃H n x̅L s x̃L n 
Classroom Lecture 1.71 1.09 2.00 19 1.94 1.30 2.75 13 -0.23 
Convenience Store Shopping 1.61 1.18 1.75 14 1.64 1.06 1.75 19 -0.03 
Facilitated Group Discussion 1.39 1.16 1.88 16 -0.07 1.34 0.00 15 1.46 
Photo Booth 1.93 0.91 2.00 17 1.61 0.91 1.88 18 0.32 
Boardgame Overview 1.57 1.22 1.50 18 0.39 1.54 0.25 18 1.18 
Airport Lounge 2.18 0.68 2.38 14 1.02 1.03 0.75 16 1.16 
 
3.5.2.6 Hypothesis 6: Detecting Differences in Attractiveness with the UEQ-G 
Table 3.23 shows the results of the series of Mann-Whitney tests that were performed to 
determine if UEQ-G’s attractiveness factor was significantly different between high and low 
conditions for any of the scenarios. Table 3.24 shows the means, standard deviations, and 
medians for attractiveness scores organized by scenarios. Hypothesis 6 was specifically for the 
airport lounge scenario which was designed to be more attractive in the high scenario than in the 
low scenario, and the high condition was found to be significantly higher than the low condition. 
There were also significant differences in attractiveness levels in the convenience store shopping, 
facilitated group discussion, and photo booth scenarios.  
 
Table 3.23 Mann-Whitney test results for high and low condition attractiveness score 
comparisons 
Scenario NH NL U z p 
Classroom Lecture 19 13 98.50 -0.963 .343 
Convenience Store Shopping 14 19 58.50 -2.722 .005 
Facilitated Group Discussion 16 15 20.00 -3.960 < .001 
Photo Booth 17 18 93.50 -1.970 .049 
Boardgame Overview 18 18 135.00 -0.856 .406 
Airport Lounge 14 16 56.50 -2.315 .010† 




Table 3.24 Mean attractiveness scores organized by scenario condition 
Scenario 
High Condition Low Condition 
 x̅H −  x̅L x̅H s x̃H n x̅L s x̃L n 
Classroom Lecture 1.72 1.08 2.00 19 1.17 1.47 1.17 13 0.55 
Convenience Store Shopping 1.89 1.06 2.42 14 0.58 1.23 0.00 19 1.31 
Facilitated Group Discussion 1.27 1.21 1.42 16 -1.09 1.33 -1.33 15 2.36 
Photo Booth 1.55 1.18 1.83 17 0.81 1.12 1.00 18 0.74 
Boardgame Overview 1.26 1.05 1.17 18 0.79 1.29 0.83 18 0.47 
Airport Lounge 1.98 1.16 2.25 14 0.97 1.12 1.09 16 1.01 
 
3.5.2.7 Hypothesis 7: Detecting Differences in Pragmatic Quality with the ASQ 
Table 3.25 shows the results of the series of Mann-Whitney tests that were performed to 
determine if the ASQ score was significantly different between high and low conditions for any 
of the scenarios. Table 3.26 shows the means, standard deviations, and medians for ASQ scores 
organized by scenarios. Hypothesis 7 was specifically for the facilitated group discussion, photo 
booth, and boardgame overview scenarios which were designed, respectively, to be more 
dependable, efficient, and perspicuous, all pragmatic qualities, in the high scenarios than in the 
low scenarios. However, as seen in the results table below, only the facilitated group discussion 
scenario was found to have a higher ASQ score in the higher scenario than the lower. 
Table 3.25 Mann-Whitney test results for high and low condition ASQ score comparisons 
Scenario NH NL U z p 
Classroom Lecture 19 13 115.00 -0.333 .762 
Convenience Store Shopping 14 19 118.50 -0.540 .602 
Facilitated Group Discussion 16 15 68.00 -2.069 .021† 
Photo Booth 17 18 121.00 -1.071 .152† 
Boardgame Overview 18 18 144.00 -0.580 .292† 
Airport Lounge 14 16 95.00 -0.721 .498 




Table 3.26 Mean ASQ scores organized by scenario condition 
Scenario 
High Condition Low Condition 
 x̅H − x̅L x̅H s x̃H n x̅L s x̃L n 
Classroom Lecture 6.23 0.67 6.33 19 6.10 0.79 6.00 13 0.13 
Convenience Store Shopping 6.31 0.70 6.33 14 6.09 0.92 6.33 19 0.22 
Facilitated Group Discussion 5.94 0.85 6.00 16 4.89 1.61 5.33 15 1.05 
Photo Booth 6.13 0.76 6.00 17 5.45 1.58 5.67 18 0.68 
Boardgame Overview 6.19 0.80 6.33 18 5.78 1.50 6.00 18 0.41 
Airport Lounge 6.36 0.56 6.67 14 5.98 0.96 6.00 16 0.38 
 
3.5.2.8 Hypothesis 8: Detecting Differences in Hedonic Quality with the EMO 
Table 3.27 shows the results of the series of Mann-Whitney tests that were performed to 
determine if the overall EMO score was significantly different between high and low conditions 
for any of the scenarios. Table 3.28 shows the means, standard deviations, and medians for 
overall EMO scores organized by scenarios. Hypothesis 8 was specifically for the classroom 
lecture and convenience store shopping scenarios which were designed, respectively, to be more 
stimulating and novel, both hedonic qualities, in the high scenarios than in the low scenarios. 
However, as seen in the results table below, in neither of those scenarios was a significant 
difference found. There were significant differences in overall EMO score in the facilitated 
group discussion and boardgame overview scenarios though. 
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Table 3.27 Mann-Whitney test results for high and low condition overall EMO score 
comparisons 
Scenario NH NL U z p 
Classroom Lecture 19 13 113.00 -0.403 .353† 
Convenience Store Shopping 14 19 127.00 -0.219 .422† 
Facilitated Group Discussion 16 15 29.50 -3.578 < .001 
Photo Booth 17 18 136.00 -0.561 .590 
Boardgame Overview 18 18 94.50 -2.140 .031 
Airport Lounge 14 16 87.00 -1.040 .313 
†One-tailed Mann-Whitney test 
 
Table 3.28 Mean overall EMO scores organized by scenario condition 
Scenario 
High Condition Low Condition  x̅H
−  x̅L x̅H s x̃H n x̅L s x̃L n 
Classroom Lecture 6.50 1.31 6.44 19 6.44 1.62 6.00 13 0.06 
Convenience Store Shopping 6.09 1.30 5.59 14 5.84 1.22 5.69 19 0.25 
Facilitated Group Discussion 6.30 1.41 6.41 16 3.98 1.64 3.63 15 2.32 
Photo Booth 6.35 1.25 6.19 17 5.80 2.13 6.13 18 0.55 
Boardgame Overview 6.20 1.14 6.38 18 5.29 1.13 5.09 18 0.91 
Airport Lounge 6.39 1.51 5.72 14 5.85 0.99 5.88 16 0.54 
 
3.5.2.9 Hypotheses 9 & 10: Correlations Between the ASQ and UEQ-G’s Pragmatic 
Quality and Between the EMO and UEQ’s Hedonic Quality 
A couple of Spearman correlations indicated that there was a moderate positive 
correlation between the ASQ score and UEQ-G’s pragmatic quality score (rs(195) = .546, p < 
.001) and a moderate positive correlation between the overall EMO score and UEQ-G’s hedonic 
quality score (rs(195) = .434, p < .001). 
3.5.2.10 Hypothesis 11: Detecting Differences in Experience Quality with the LTR 
Table 3.29 shows the results of the series of Mann-Whitney tests that were performed to 
determine if LTR was significantly different between high and low conditions for any of the 
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scenarios. Table 3.28 shows the means, standard deviations, and medians for LTR scores 
organized by scenarios. There was a significant difference in mean LTR in the convenience store 
shopping, facilitated group discussion, and airport lounge scenarios. 
Table 3.29 Mann-Whitney test results for high and low condition LTR score comparisons 
Scenario NH NL U z p 
Classroom Lecture 19 13 113.50 -0.396 .353† 
Convenience Store Shopping 14 19 76.00 -2.105 .019† 
Facilitated Group Discussion 16 15 54.50 -2.626 .004† 
Photo Booth 17 18 112.00 -1.368 .092† 
Boardgame Overview 18 18 161.00 -0.032 .494† 
Airport Lounge 14 16 67.00 -1.919 .032† 
†One-tailed Mann-Whitney test 
 
Table 3.30 Mean overall LTR scores organized by scenario condition 
Scenario 
High Condition Low Condition 
 x̅H − x̅L x̅H s x̃H n x̅L s x̃L n 
Classroom Lecture 8.58 2.73 9.00 19 9.08 2.02 9.00 13 -0.50 
Convenience Store Shopping 9.43 1.50 9.50 14 7.00 3.33 8.00 19 2.43 
Facilitated Group Discussion 7.75 2.52 8.00 16 4.33 3.48 3.00 15 3.42 
Photo Booth 7.65 3.16 9.00 17 6.22 3.46 7.50 18 1.43 
Boardgame Overview 7.94 2.24 8.00 18 7.50 2.73 8.50 18 0.44 
vAirport Lounge 9.79 1.85 10.00 14 8.50 2.16 8.50 16 1.29 
 
3.5.2.11 Hypothesis 12: Detecting Differences in Experience Quality with the CSAT 
Table 3.31 shows the results of the series of Fisher’s exact tests that were performed to 
determine if the percentage of satisfied participants as indicated by CSAT scores was 
significantly different between high and low conditions for any of the scenarios. There was a 
significant difference in percentages for only the facilitated group discussion scenario. 
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Table 3.31 Fisher’s exact test results for high and low condition CSAT category comparisons 
Scenario NH NL %SatH %SatL p 
Classroom Lecture 19 13 89.47% 92.31% .644† 
Convenience Store Shopping 14 19 100.00% 78.95% .095† 
Facilitated Group Discussion 16 15 81.25% 40.00% .023† 
Photo Booth 17 18 76.47% 77.78% .620† 
Boardgame Overview 18 18 94.44% 83.33% .301† 
Airport Lounge 14 16 92.86% 81.25% .351† 
†One-sided Fisher’s exact test 
 
3.5.2.12 Hypothesis 13: Internal Consistency of the UEQ-G Factors 
Cronbach’s alpha was calculated for each of the UEQ-G factors. Each factor was found 
to be highly internally consistent including attractiveness (6 items, α = .935), perspicuity (4 
items, α = .857), efficiency (4 items, α = .775), dependability (4 items, α = .776), stimulation (4 
items, α = .908), and novelty (4 items, α = .674). 
3.5.3 Other Testing 
In addition to the hypothesis testing previously discussed, the data were analyzed for the 
effects of age and gender and for correlations between UEQ-G and ASQ, CSAT, EMO, and LTR 
scores. Neither age nor gender was found to have a significant effect on any of the scores. 
However, many significant correlations were found between UEQ-G and ASQ, CSAT, EMO, 
and LTR scores. 
3.5.3.1 Effect of Age on UEQ-G, ASQ, CSAT, EMO, and LTR 
The results of a Spearman’s correlation between age and UEQ-G, ASQ, CSAT, EMO, 
and LTR scores are shown in Table 3.32 below. As the table indicates, no significant effects 
were found due to age. 
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Table 3.32 Correlation between age and scores from the UEQ-G, ASQ, CSAT, EMO, and 
LTR  
Scores N rs p 
Attractiveness (UEQ-G) 197 .005 .939 
Perspicuity (UEQ-G) 197 .077 .284 
Efficiency (UEQ-G) 197 -.004 .956 
Dependability (UEQ-G) 197 -.021 .773 
Stimulation (UEQ-G) 197 -.067 .350 
Novelty (UEQ-G) 197 -.066 .354 
Pragmatic Quality (UEQ-G) 197 .014 .841 
Hedonic Quality (UEQ-G) 197 -.059 .413 
ASQ 197 .032 .658 
Satisfied/Not Satisfied (CSAT) 197 -.117 .102 
PRA (EMO) 197 -.113 .114 
NRA (EMO) 197 .109 .127 
PPA (EMO) 197 -.065 .367 
NPA (EMO) 197 .073 .310 
Overall (EMO) 197 .026 .719 
LTR 197 -.112 .117 
 
3.5.3.2 Effect of Gender on UEQ-G, ASQ, CSAT, EMO, and LTR 
Table 3.33 shows the results of the series of Mann-Whitney tests that were performed to 
determine if any UEQ-G, ASQ, CSAT, EMO, or LTR scores were significantly different 
between genders. As the table indicates, no significant effects were found due to gender. 
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Table 3.33 Mann-Whitney test results for male and female participant score comparisons for 
UEQ-G, ASQ, CSAT, EMO, and LTR 
Scores NM NF U z p 
Attractiveness (UEQ-G) 116 79 4572.50 -0.025 .980 
Perspicuity (UEQ-G) 116 79 4186.00 -1.027 .305 
Efficiency (UEQ-G) 116 79 4291.00 -0.754 .451 
Dependability (UEQ-G) 116 79 4308.00 -0.710 .478 
Stimulation (UEQ-G) 116 79 4422.50 -0.413 .680 
Novelty (UEQ-G) 116 79 3968.00 -1.591 .112 
Pragmatic Quality (UEQ-G) 116 79 4229.50 -0.912 .362 
Hedonic Quality (UEQ-G) 116 79 4150.50 -1.116 .264 
ASQ 116 79 4318.50 -0.689 .491 
Satisfied/Not Satisfied (CSAT) 116 79 4365.00 -0.853 .393 
PRA (EMO) 116 79 4384.00 -0.512 .608 
NRA (EMO) 116 79 4565.50 -0.043 .966 
PPA (EMO) 116 79 4452.00 -0.336 .737 
NPA (EMO) 116 79 4389.50 -0.499 .618 
Overall (EMO) 116 79 4511.00 -0.184 .854 
LTR 116 79 4497.00 -0.222 .824 
 
3.5.3.3 Correlations Between UEQ-G and ASQ, CSAT, EMO, and LTR 
The results from a Spearman’s correlation between UEQ-G and ASQ, CSAT, EMO, and 
LTR scores are shown in the series of tables below. Each table shows the correlation between 
one UEQ-G factor and the scores from the other questions/questionnaires. 
Table 3.34 Correlation between UEQ-G’s attractiveness factor and ASQ, CSAT, EMO, and 
LTR 
Scores N rs p 
ASQ 197 .531 < .001 
Satisfied/Not Satisfied (CSAT) 197 .469 < .001 
PRA (EMO) 197 .580 < .001 
NRA (EMO) 197 .029 .685 
PPA (EMO) 197 .693 < .001 
NPA (EMO) 197 .362 < .001 
Overall (EMO) 197 .614 < .001 




Table 3.35 Correlation between UEQ-G’s perspicuity factor and ASQ, CSAT, EMO, and LTR 
Scores N rs p 
ASQ 197 .476 < .001 
Satisfied/Not Satisfied (CSAT) 197 .149 .037 
PRA (EMO) 197 .232 .001 
NRA (EMO) 197 .292 < .001 
PPA (EMO) 197 .384 < .001 
NPA (EMO) 197 .423 < .001 
Overall (EMO) 197 .519 < .001 
LTR 197 .348 < .001 
 
Table 3.36 Correlation between UEQ-G’s efficiency factor and ASQ, CSAT, EMO, and LTR 
Scores N rs p 
ASQ 197 .500 < .001 
Satisfied/Not Satisfied (CSAT) 197 .388 < .001 
PRA (EMO) 197 .407 < .001 
NRA (EMO) 197 .054 .449 
PPA (EMO) 197 .554 < .001 
NPA (EMO) 197 .342 < .001 
Overall (EMO) 197 .513 < .001 
LTR 197 .520 < .001 
 
Table 3.37 Correlation between UEQ-G’s dependability factor and ASQ, CSAT, EMO, and 
LTR 
Scores N rs p 
ASQ 197 .507 < .001 
Satisfied/Not Satisfied (CSAT) 197 .353 < .001 
PRA (EMO) 197 .509 < .001 
NRA (EMO) 197 .065 .361 
PPA (EMO) 197 .611 < .001 
NPA (EMO) 197 .335 < .001 
Overall (EMO) 197 .553 < .001 




Table 3.38 Correlation between UEQ-G’s stimulation factor and ASQ, CSAT, EMO, and LTR 
Scores N rs p 
ASQ 197 .544 < .001 
Satisfied/Not Satisfied (CSAT) 197 .469 < .001 
PRA (EMO) 197 .600 < .001 
NRA (EMO) 197 -.115 .107 
PPA (EMO) 197 .669 < .001 
NPA (EMO) 197 .219 .002 
Overall (EMO) 197 .474 < .001 
LTR 197 .711 < .001 
 
Table 3.39 Correlation between UEQ-G’s novelty factor and ASQ, CSAT, EMO, and LTR 
Scores N rs p 
ASQ 197 .223 .002 
Satisfied/Not Satisfied (CSAT) 197 .314 < .001 
PRA (EMO) 197 .230 .001 
NRA (EMO) 197 .050 .485 
PPA (EMO) 197 .257 < .001 
NPA (EMO) 197 .184 .010 
Overall (EMO) 197 .247 < .001 
LTR 197 .355 < .001 
 
Table 3.40 Correlation between UEQ-G’s pragmatic quality and ASQ, CSAT, EMO, and LTR 
Scores N rs p 
ASQ 197 .546 < .001 
Satisfied/Not Satisfied (CSAT) 197 .335 < .001 
PRA (EMO) 197 .435 < .001 
NRA (EMO) 197 .146 .041 
PPA (EMO) 197 .585 < .001 
NPA (EMO) 197 .404 < .001 
Overall (EMO) 197 .593 < .001 




Table 3.41 Correlation between UEQ-G’s hedonic quality and ASQ, CSAT, EMO, and LTR 
Scores N rs p 
ASQ 197 .470 < .001 
Satisfied/Not Satisfied (CSAT) 197 .451 < .001 
PRA (EMO) 197 .496 < .001 
NRA (EMO) 197 -.053 .461 
PPA (EMO) 197 .563 < .001 
NPA (EMO) 197 .239 .001 
Overall (EMO) 197 .434 < .001 
LTR 197 .636 < .001 
 
Table 3.42 shows a consolidated view of the previous tables showing only those 
correlations that are both statistically significant and with a value of at least 0.4. 
Table 3.42 Correlation among UEQ-G scores and ASQ, CSAT, EMO, and LTR scores 
 UEQ-G Factors 
A P E D S N PQ HQ 
ASQ .531 .476 .500 .507 .544 - .546 .470 
Satisfied/Not Satisfied (CSAT) .469 - - - .469 - - .451 
PRA (EMO) .580 - .407 .509 .600 - .435 .496 
NRA (EMO) - - - - - - - - 
PPA (EMO) .693 - .554 .611 .669 - .585 .563 
NPA (EMO) - .423 - - - - .404 - 
Overall (EMO) .614 .519 .513 .553 .474 - .593 .434 
LTR .693 - .520 .583 .711 - .543 .636 
A= attractiveness; P= perspicuity; E= efficiency; D= dependability; S= stimulation; N= novelty; 
PQ= pragmatic quality; HQ= hedonic quality 
 
3.6 Discussion 
While the first study introduced the UEQ-G as a questionnaire with the potential to 
measure the holistic user experience within both product-centric and service-type experiences, 
and confirmed that it continued to function within the context of traditional, product-oriented 
experiences, this study helped the UEQ-G begin to realize some of that potential by showing that 
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it was a successful tool in service-type experiences too. Patterned after the UEQ, the UEQ-G is 
comprised of six factors which were all tested within this study. To ensure the UEQ-G could 
measure the complete, holistic user experience across both pragmatic and hedonic quality, each 
of the six factors had to be tested. In this study participants were asked to watch one of six 
experience scenario videos in either a high condition or low condition. Each of the six high/low 
pairs of videos were designed to exaggerate one of the six UEQ-G factors. After watching the 
video, participants were asked to complete a series of questionnaires including the UEQ-G, ASQ, 
CSAT, EMO, and LTR. Analysis of the participant data from those questionnaires revealed that 
the UEQ-G is indeed an effective questionnaire for service-type experiences. 
 
Indicative of the sensitivity of all and the validity of most of the UEQ-G factors, the 
UEQ-G was able to detect significant differences for the tested factor in all but one scenario, and 
even the factor from that one scenario was unexpectedly found to be significantly different in 
several other scenarios. In five of the six scenarios, the UEQ-G was able to detect a difference in 
the factor being tested (i.e. novelty, dependability, efficiency, perspicuity, and attractiveness). 
The detection of differences in the tested scenario indicates that the tested factors are both 
sensitive to those differences and valid for the factors that were tested. In one scenario the UEQ-
G was not able to detect a difference in the tested factor (i.e. stimulation). While the scenario 
conditions were designed to be different and even validated with a small pilot group, there was 
no guarantee that the high and low conditions were sufficiently distinct to be detected in this 
study. Indeed, differences were not detected in that scenario with any of the questionnaires used 
in this study. Regardless, since a difference was not detected in the scenario in which stimulation 
was the tested factor, a conclusion cannot be reached about its validity. However, significantly 
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different levels in stimulation were observed in three other scenarios, which indicates the 
sensitivity of the stimulation factor. Additionally, significantly different levels were seen outside 
of the tested scenarios for most of the other factors too. Significant differences were seen for 
novelty in one additional scenario, efficiency in two additional scenarios, perspicuity in two 
additional scenarios, and attractiveness in three additional scenarios. While the results from the 
stimulation scenario were unexpected, all of the UEQ-G factors were sensitive enough to detect a 
difference in at least one scenario with sample sizes that ranged from only thirty to thirty-six 
participants, depending on the scenario. 
Out of the questionnaires used in this study, the UEQ-G was found to be the most 
sensitive tool for detecting differences in scenarios. The UEQ-G was able to detect differences in 
more scenarios than any other questionnaire in this study. However, while the UEQ-G was able 
to detect multiple factor differences in five of the six scenarios, it was not able to detect any 
factor difference in the classroom lecture scenario. None of the other questionnaires including 
the ASQ, CSAT, EMO, and LTR were able to detect a difference in the classroom lecture 
scenario either. 
Evidence for the UEQ-G measuring holistic UX including both pragmatic and hedonic 
qualities was found in the relationships identified between UEQ-G factors and ASQ and EMO 
scores. UEQ-G’s pragmatic quality score was found to be positively correlated with the ASQ, 
which measures traditional usability elements [50], and UEQ-G’s hedonic quality score was 
found to be positively correlated with the EMO, which measures emotional elements [51].  
The reliability of the UEQ-G was also supported by the results of this study. As with the 
original UEQ study [3] and the first study, UEQ-G factor scores were found to be highly 




This study tested the newly introduced UEQ-G, a questionnaire built to test the holistic 
user experience using language suitable to both product-oriented and service-type experiences, to 
novel service-type experiences, and it was shown to be an effective tool for the situation. Each of 
the UEQ-G factors was found to be reliable and sensitive enough to detect differences in 
controlled service-type scenarios, but only attractiveness, perspicuity, efficiency, dependability, 
and novelty could be shown as valid for actually measuring what each was intended to measure. 
Additional research is necessary to ensure the stimulation factor is indeed valid in service-type 
experiences. By identifying experience differences in five of the six scenarios, the UEQ-G 
outperformed every other questionnaire used in this study, demonstrating the robustness of the 
tool. There are several directions for future UEQ-G research. As mentioned, additional research 
is necessary to ensure the stimulation factor is valid in these types of situations. Additional work 
could also be done to identify the relationship between the UEQ-G and other existing 
questionnaires or user experience metrics. Furthermore, the UEQ-G could be tested in additional 
service-oriented or even traditional, product-based scenarios. One step that is necessary to 
accomplish the UEQ-G’s original purpose is to test the UEQ-G in a scenario that crosses 
between product-centric and service-type experiences within the same scenario. 
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CHAPTER IV  
USING THE GENERALIZED USER EXPERIENCE QUESTIONNAIRE (UEQ-G) TO 
EVALUATE MULTIMODAL EXPERIENCES IN-THE-WILD 
4.1 Introduction 
Having shown that the Generalized User Experience Questionnaire (UEQ-G) is a reliable 
method for measuring experiences in both product and non-product experiences, this study takes 
the final step in introducing the UEQ-G by exploring its use in experiences that cross product 
and non-product modalities within the same scenario. Furthermore, this study explores the UEQ-
G outside of controlled scenarios, exposing it to real, in-the-wild, situations. 
4.2 Methodology 
The purpose of this study was to explore the UEQ-G in in-the-wild experiences that cross 
modalities within the same extended experience. Participants were asked to order food at Chick-
fil-A® (CFA) via a mobile app, drive to the restaurant to pick up the food, and then complete a 
series of questionnaires online via SurveyMonkey upon their return. In addition to the UEQ-G 
and a demographic questionnaire, each participant was given the ASQ, CSAT, EMO, and LTR 
questionnaires. 
4.2.1 Variables 
For this study, studied variables included UEQ-G score, LTR rating, ASQ score, CSAT 
rating, and EMO scores. Controlled variables included mobile device (i.e. smartphone capable of 
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downloading and using the CFA app) and driving status (i.e. licensed and possessing a car). 
Measured but uncontrolled variables included age, gender, experience with mobile ordering at 
restaurants generally, experience with mobile ordering at CFA specifically, and experience of 
any kind at CFA. 
4.2.2 Participants 
Forty Mississippi State University (MSU) student participants were recruited from the 
MSU campus by posting and passing out flyers offering a $25 CFA credit as reimbursement and 
payment for participation in an approximately one-hour study. As advertised on the flyers, 
participants were required to be 18 years old or older, have a smartphone capable of 
downloading the CFA app, be licensed drivers, have access to a vehicle, and be willing to pick 
up food from CFA during the COVID-19 pandemic. APPENDIX W shows a copy of the 
described flyer. Qualifications based on these criteria were validated during study scheduling as 
well. Out of the 40 participants who completed the study, 5 did not answer the embedded 
attention check question (see section 4.2.3.6) correctly, leaving only 35 participants. 
Furthermore, using the methods described in [14] and [44], data from 1 additional participant 
was removed from analysis due to a suspected lack of thoughtfulness. A detailed explanation of 
the removal method can be found in section 4.4.1 below. There was a total of 34 participants 
whose data were used in this study. Those 34 participants were comprised of 20 (58.82%) 
females, 14 (41.18%) males. Participant ages ranged from 18 to 28 with an average age of 20.91 




After responding to the flyer and scheduling a time to participate in the study, 
participants were asked to join a Zoom call at their scheduled session time. During the Zoom call 
each participant was asked to complete a SurveyMonkey survey that included both informed 
consent and a brief demographic questionnaire. Then, each participant was asked to download 
the CFA mobile app and was credited an initial $10 on the app. Next, participants were asked to 
order food using the app and then disconnect from the Zoom call and drive to pick up their order. 
Upon their return from picking up their orders, participants were asked to rejoin the Zoom call at 
which point the researcher would confirm order retrieval and instruct the participant to complete 
a set of questionnaires in SurveyMonkey. Once the questionnaires were complete, each 
participant was given an additional $15 credit on their CFA app.  
4.2.3.1 Informed Consent 
Informed consent was obtained from each participant within SurveyMonkey. Participants 
were asked to complete a SurveyMonkey survey containing both informed consent and a 
demographic survey before beginning the study. The first page of the survey explained the study 
in detail and asked participants to check a box indicating, “I agree to participate in this study.” in 









4.2.3.2 Study Tasks 
After joining their Zoom calls at the scheduled session times, consenting to participate in 
the study, and completing the demographic questionnaire (described later), participants were 
asked to complete three broad tasks: 
1. Take the necessary steps to use the CFA mobile app to order food of your 
choosing for pickup. 
2. Drive to the restaurant and pick up the food you ordered. 
3. Return to debrief and receive CFA credit as reimbursement and payment. 
In an effort to make the study scenarios as authentic as possible, these tasks were 
intentionally left broad and with little specific direction for the participant. An initial $10 CFA 
credit was credited to each participant’s account to ensure participants would not have to fund 
their own purchase for the study unless they chose to go over $10. Upon completing the third 
task, participants were asked to complete a series of questionnaires online before receiving an 
additional $15 credit. 
4.2.3.3 Experience Evaluation  
Participants were asked to complete five questionnaires upon returning from the 
restaurant. The questionnaires included the UEQ-G, ASQ, CSAT, EMO, and LTR which were 
presented via SurveyMonkey. The format of the questionnaires had to be modified slightly to 
accommodate SurveyMonkey constraints and the final, revised formats can be seen in 
APPENDIX H, APPENDIX C, APPENDIX D, APPENDIX E, and APPENDIX F. 
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4.2.3.4 Data Collection 
For this study data were collected via SurveyMonkey researcher notes and lookup of 
participant student records. The demographic questionnaire was collected via one 
SurveyMonkey instance per participant while the UEQ-G, ASQ, CSAT, EMO, and LTR were all 
collected via another SurveyMonkey instance where questionnaires were presented in random 
order. Participant age and gender were collected via student record lookup and by reaching out 
by email. 
4.2.3.5 Demographic Questionnaire 
The demographic questionnaire asked participants three questions related to restaurant 
experience: 
1. In the past 6 months, how many times did you place a mobile order from any 
restaurant? 
2. In the past 6 months, how many times did you place a mobile order from Chick-
fil-A®?  
3. In the past 6 months, how many times did you eat food from Chick-fil-A®? 
Answer options for each of the restaurant experience questions were none, 1 to 5, 6 to 10, 
11 to 15, 16 to 20, and 21 or more. A copy of the demographic questionnaire can be found in 
APPENDIX X. 
4.2.3.6 Experience Questionnaires 
Participants were asked to rejoin the Zoom call once they returned from the restaurants. 
Upon rejoining the Zoom call, participants were directed to a set of randomly ordered 
questionnaires including the UEQ-G, ASQ, CSAT, EMO, and LTR. These questionnaires can be 
found in APPENDIX H, APPENDIX C, APPENDIX D, APPENDIX E, and APPENDIX F. To 
ensure appropriate participant attention, an item was added towards the middle of the UEQ-G 
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and EMO to check for attention. The item was formatted identically to the surrounding items, but 
instead of adjective pairs for the UEQ-G both ends of the scale read “select 3rd option” and the 
statement for the EMO read “select the 3rd option”. Participants who failed to select the third 
option for the EMO attention check were eliminated from analysis; however, due to participant 
confusion noted during data collection, the attention check for the UEQ-G was eliminated post 
hoc. Taking advantage of the capabilities of the SurveyMonkey platform, questions were 
presented in random order to each participant within the UEQ-G, ASQ, and EMO; however, 
technical limitations did not allow for adjective pairs to be flipped at random within the UEQ-G. 
Therefore, the orientation of the adjective pairs remained consistent and aligned with those in the 
original UEQ studies [3]. The UEQ-G adjective pairs, in their tested orientation along with the 
UEQ-G factors to which each pair contributes can be seen in Table 2.2 in the previous chapter. 
4.3 Hypotheses  
The goal of this study was to test if the UEQ-G was correlated with the ASQ, CSAT, 
EMO, and LTR in multimodal experiences in the wild in the same ways that were indicated in 
the previous study.  
1. There is a statistically significant, positive correlation between the combined ASQ 
score (reversed for this study) and the UEQ-G attractiveness, perspicuity, 
efficiency, dependability, stimulation, pragmatic quality, and hedonic quality 
factors. 
2. There is a statistically significant, positive correlation between CSAT score and 
the UEQ-G attractiveness, stimulation, and hedonic quality factors. 
3. There is a statistically significant, positive correlation between the EMO PRA 
factor and the UEQ-G attractiveness, efficiency, dependability, stimulation, 
pragmatic quality, and hedonic quality factors. 
4. There is a statistically significant, positive correlation between the EMO PPA 
factor and the UEQ-G attractiveness, efficiency, dependability, stimulation, 
pragmatic quality, and hedonic quality factors. 
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5. There is a statistically significant, positive correlation between the EMO NPA 
factor and the UEQ-G perspicuity and pragmatic quality factors. 
6. There is a statistically significant, positive correlation between the EMO Overall 
score and the UEQ-G attractiveness, perspicuity, efficiency, dependability, 
stimulation, pragmatic quality, and hedonic quality factors. 
7. There is a statistically significant, positive correlation between LTR and the UEQ-
G attractiveness, efficiency, dependability, stimulation, pragmatic quality, and 
hedonic quality factors. 
4.4 Analysis 
Analysis was performed using Microsoft Excel to organize data and produce basic 
descriptive statistics, and IBM SPSS 27 [55] was used to perform the more rigorous statistical 
analyses described below. Data were prepared to accommodate hypothesis analysis, other 
planned analysis, and any post-hoc analysis. Data preparation included coding and organizing 
data for analysis as well as removing any data that did not meet minimum quality standards. 
4.4.1 Data Preparation  
To begin, raw data from the UEQ-G were analyzed by first transforming the data to a -3 
to +3 scale, with -3 indicating the participant associated the experience most closely with the 
negative attribute, regardless of orientation within the survey, and +3 indicating the opposite. For 
each participant, the difference between the highest and lowest value in each factor was 
calculated, and any participant with more than a difference of 3 for more than 3 factors was 
removed from analysis due to a suspected lack of participant thoughtfulness and in alignment 
with previous recommendations [44]. Overall ASQ scores were calculated for each participant 
by averaging each individual item score that was not marked as “not applicable”. As 
recommended, overall ASQ scores were still calculated for participants with up to one item 
marked as “not applicable” [14]. However, participants with more than one item marked as “not 
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applicable” or any items skipped would have been removed from ASQ analysis, but no 
participants were removed for this reason. In addition to maintaining ordinal CSAT responses, 
individual participants were also placed into one of two categories: satisfied (participants who 
responded “somewhat satisfied” or “extremely satisfied”) and not satisfied (participants who 
responded “extremely dissatisfied”, “somewhat dissatisfied”, or “neither satisfied nor 
dissatisfied”). EMO scores from the PRA and PPA sections were recorded directly while scores 
from the NRA and NPA sections were reversed. LTR values were recorded directly as well, but 
individual participants were also placed into traditional NPS categories of detractor (i.e. 
participants scoring between 0 and 6), passive (i.e. participants scoring 7 or 8), and promoter (i.e. 
participant scoring 9 or 10). 
To prepare to analyze the hypotheses, UEQ-G factor scores were calculated for each 
participant by averaging question scores from the respective factor. Table 2.2 (shown earlier) 
shows which adjective pairs contribute to which factors. Additionally, for each participant, 
perspicuity, efficiency, and dependability scores were averaged together to determine an overall 
pragmatic quality score, and stimulation and novelty scores were averaged together to determine 
an overall hedonic quality score. Overall ASQ and EMO scores were calculated and recorded per 
participant, as well as his or her LTR score. Hypothesis analysis also required that each 
participant be coded as a “1” for satisfied or “0” for not satisfied based on his or her CSAT 
response for each scenario. However, upon inspection of the data, all respondents were coded as 
“satisfied” based on their responses (i.e. 100% CSAT); therefore, raw CSAT scores had be used 
for correlation analysis to produce a meaningful result. For additional analyses, individual 
question scores for each scenario were retained from the UEQ-G, ASQ, CSAT, and EMO. 
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4.4.2 Hypothesis Analysis  
All of the hypotheses were tested by calculating a Spearman correlation because, 
although the variables were continuous, they were not normally distributed. 
4.4.3 Other Analysis 
Age, gender, general mobile ordering experience, specific mobile ordering experience 
with CFA, and general experience with CFA were all analyzed for effect on UEQ-G factor score, 
overall ASQ score, CSAT rating, overall and factor EMO scores, and LTR rating. To test the 
effects of age, a Spearman correlation was used. A Mann-Whitney U test was used to determine 
if there was an impact due to gender, and the effects of the three reported levels of experience 
were tested using a Kruskal-Wallis test. 
Using a Spearman correlation analysis, UEQ-G factor scores, and overall ASQ score, 
CSAT rating, overall and factor EMO scores, and LTR rating were evaluated for significant 
correlations between each other. 
4.5 Results 
Results of the analyses described above can be found in the sections below. The 
descriptive statistics give a broad overview of the data collected during this study while the 
hypotheses and additional analyses explore the data for significant findings.  
4.5.1 Descriptive Statistics 
Table 4.1 shows the participant responses to the three demographic questions regarding 
general mobile ordering experience, specific mobile ordering experience with CFA, and general 
experience with CFA. 
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Table 4.1 Participant responses to demographic experience questions 
Experience Questions None 1 to 5 6 to 10 11 to 15 16 to 20 
21 or 
more 
In the past 6 months, 
how many times did you 
place a mobile order 













In the past 6 months, 
how many times did you 














In the past 6 months, 
how many times did you 















Means and standard deviations across UEQ-G, ASQ, CSAT, EMO, and LTR scores are 
shown in Table 4.2. 
Table 4.2 Mean scores for the UEQ-G, ASQ, CSAT, EMO, and LTR 
Scores Possible Range x̅ s n 
Attractiveness (UEQ-G) -3 to 3 2.56 0.45 34 
Perspicuity (UEQ-G) -3 to 3 2.74 0.47 34 
Efficiency (UEQ-G) -3 to 3 2.59 0.50 34 
Dependability (UEQ-G) -3 to 3 2.30 0.64 34 
Stimulation (UEQ-G) -3 to 3 1.65 0.97 34 
Novelty (UEQ-G) -3 to 3 0.92 1.20 34 
Pragmatic Quality (UEQ-G) -3 to 3 2.54 0.39 34 
Hedonic Quality (UEQ-G) -3 to 3 1.28 0.94 34 
ASQ 1 to 7 6.80 0.39 34 
CSAT 1 to 5 4.97 0.17 34 
PRA (EMO) 0 to 10 8.27 1.63 34 
NRA (EMO) 0 to 10 7.54 1.47 34 
PPA (EMO) 0 to 10 9.21 1.01 34 
NPA (EMO) 0 to 10 8.70 0.57 34 
Overall (EMO) 0 to 10 8.43 0.99 34 




4.5.2 Hypothesis Testing 
Table 4.3 shows correlations between UEQ-G’s attractiveness factor and overall ASQ 
score, raw CSAT score, overall and factor EMO scores, and raw LTR score. Significant positive 
correlations were hypothesized for overall ASQ; raw CSAT; EMO’s PRA, PPA, and overall 
scores; and raw LTR in hypotheses 1, 2, 3, 4, 6, and 7, respectively. As seen in the table below, 
each of the hypothesized relationships was supported by the data except for the relationship with 
raw CSAT, which was not supported.  
Table 4.3 Correlation between UEQ-G’s attractiveness factor and ASQ, CSAT, EMO, and 
LTR 
Scores N rs p 
ASQ 34 .488 .003 
CSAT 34 .254 .147 
PRA (EMO) 34 .569 < .001 
NRA (EMO) 34 .482 .004 
PPA (EMO) 34 .765 < .001 
NPA (EMO) 34 .678 < .001 
Overall (EMO) 34 .654 < .001 
LTR 34 .566 < .001 
 
Table 4.4 shows correlations between UEQ-G’s perspicuity factor and overall ASQ 
score, raw CSAT score, overall and factor EMO scores, and raw LTR score. Significant positive 
correlations were hypothesized for overall ASQ and EMO’s NPA and overall scores in 
hypotheses 1, 5, and 6, respectively. As seen in the table below, the relationships with ASQ and 
NPA were supported by the data while the relationship with overall EMO was not supported.  
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Table 4.4 Correlation between UEQ-G’s perspicuity factor and ASQ, CSAT, EMO, and LTR 
Scores N rs p 
ASQ 34 .500 .003 
CSAT 34 .257 .143 
PRA (EMO) 34 .241 .170 
NRA (EMO) 34 .090 .614 
PPA (EMO) 34 .431 .011 
NPA (EMO) 34 .351 .042 
Overall (EMO) 34 .244 .165 
LTR 34 -.025 .886 
 
Table 4.5 shows correlations between UEQ-G’s efficiency factor and overall ASQ score, 
raw CSAT score, overall and factor EMO scores, and raw LTR score. Significant positive 
correlations were hypothesized for overall ASQ; EMO’s PRA, PPA, and overall scores; and raw 
LTR in hypotheses 1, 3, 4, 6, and 7, respectively. As seen in the table below, all the hypothesized 
relationships were supported by the data except for the relationship with overall ASQ. 
Table 4.5 Correlation between UEQ-G’s efficiency factor and ASQ, CSAT, EMO, and LTR 
Scores N rs p 
ASQ 34 .330 .057 
CSAT 34 .166 .348 
PRA (EMO) 34 .362 .035 
NRA (EMO) 34 .470 .005 
PPA (EMO) 34 .443 .009 
NPA (EMO) 34 .360 .036 
Overall (EMO) 34 .522 .002 
LTR 34 .419 .014 
 
Table 4.6 shows correlations between UEQ-G’s dependability factor and overall ASQ 
score, raw CSAT score, overall and factor EMO scores, and raw LTR score. Significant positive 
correlations were hypothesized for overall ASQ; EMO’s PRA, PPA and overall scores; and raw 
LTR in hypotheses 1, 3, 4, 6, and 7, respectively. As seen in the table below, each of the 
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hypothesized relationships was supported by the data except for the relationships with PRA and 
LTR, which were not supported. 
Table 4.6 Correlation between UEQ-G’s dependability factor and ASQ, CSAT, EMO, and 
LTR 
Scores N rs p 
ASQ 34 .451 .007 
CSAT 34 .280 .109 
PRA (EMO) 34 .323 .063 
NRA (EMO) 34 .426 .012 
PPA (EMO) 34 .463 .006 
NPA (EMO) 34 .331 .056 
Overall (EMO) 34 .428 .012 
LTR 34 .239 .173 
 
Table 4.7 shows correlations between UEQ-G’s stimulation factor and overall ASQ 
score, raw CSAT score, overall and factor EMO scores, and raw LTR score. Significant positive 
correlations were hypothesized for overall ASQ; raw CSAT; EMO’s PRA, PPA, and overall 
scores; and raw LTR in hypotheses 1, 2, 3, 4, 6, and 7, respectively. As seen in the table below, 
each of the hypothesized relationships was supported by the data except for the relationship with 
raw CSAT, which was not supported.  
Table 4.7 Correlation between UEQ-G’s stimulation factor and ASQ, CSAT, EMO, and LTR 
Scores N rs p 
ASQ 34 .451 .007 
CSAT 34 .294 .091 
PRA (EMO) 34 .728 < .001 
NRA (EMO) 34 .471 .005 
PPA (EMO) 34 .676 < .001 
NPA (EMO) 34 .596 < .001 
Overall (EMO) 34 .669 < .001 




Table 4.8 shows correlations between UEQ-G’s novelty factor and overall ASQ score, 
raw CSAT score, overall and factor EMO scores, and raw LTR score. No significant correlations 
were hypothesized. 
Table 4.8 Correlation between UEQ-G’s novelty factor and ASQ, CSAT, EMO, and LTR 
Scores N rs p 
ASQ 34 .093 .600 
CSAT 34 .295 .091 
PRA (EMO) 34 .495 .003 
NRA (EMO) 34 .105 .556 
PPA (EMO) 34 .304 .080 
NPA (EMO) 34 .439 .009 
Overall (EMO) 34 .393 .022 
LTR 34 .346 .045 
 
Table 4.9 shows correlations between UEQ-G’s pragmatic quality and overall ASQ 
score, raw CSAT score, overall and factor EMO scores, and raw LTR score. Significant positive 
correlations were hypothesized for overall ASQ; EMO’s PRA, PPA, NPA, and overall scores; 
and raw LTR in hypotheses 1, 3, 4, 5, 6, and 7, respectively. As seen in the table below, each of 
the hypothesized relationships was supported by the data except for the relationship with raw 
LTR, which was not supported.  
Table 4.9 Correlation between UEQ-G’s pragmatic quality and ASQ, CSAT, EMO, and LTR 
Scores N rs p 
ASQ 34 .563 .001 
CSAT 34 .268 .126 
PRA (EMO) 34 .424 .013 
NRA (EMO) 34 .470 .005 
PPA (EMO) 34 .593 < .001 
NPA (EMO) 34 .496 .003 
Overall (EMO) 34 .551 .001 




Table 4.10 shows correlations between UEQ-G’s hedonic quality and overall ASQ score, 
raw CSAT score, overall and factor EMO scores, and raw LTR score. Significant positive 
correlations were hypothesized for overall ASQ; raw CSAT; EMO’s PRA, PPA, and overall 
scores; and raw LTR in hypotheses 1, 2, 3, 4, 6, and 7, respectively. As seen in the table below, 
each of the hypothesized relationships was supported by the data except for the relationships 
with overall ASQ and raw CSAT, which were not supported.  
Table 4.10 Correlation between UEQ-G’s hedonic quality and ASQ, CSAT, EMO, and LTR 
Scores N rs p 
ASQ 34 .288 .099 
CSAT 34 .293 .092 
PRA (EMO) 34 .675 < .001 
NRA (EMO) 34 .306 .078 
PPA (EMO) 34 .539 .001 
NPA (EMO) 34 .579 < .001 
Overall (EMO) 34 .589 < .001 
LTR 34 .476 .004 
 
Table 4.11 shows a consolidated view of the previous tables showing only those 
correlations that are both statistically significant and with a value of at least 0.4. 
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Table 4.11 Correlation among UEQ-G scores and ASQ, CSAT, EMO, and LTR scores 
 UEQ-G Factors 
A P E D S N PQ HQ 
ASQ .488 .500 - .451 .451 - .563 - 
CSAT - - - - - - - - 
PRA (EMO) .569 - - - .728 .495 .424 .675 
NRA (EMO) .482 - .470 .426 .471 - .470 - 
PPA (EMO) .765 .431 .443 .463 .676 - .593 .539 
NPA (EMO) .678 - - - .596 .439 .496 .579 
Overall (EMO) .654 - .522 .428 .669 - .551 .589 
LTR .566 - .419 - .536 - - .476 
A= attractiveness; P= perspicuity; E= efficiency; D= dependability; S= stimulation; N= novelty; 
PQ= pragmatic quality; HQ= hedonic quality 
 
4.5.3 Other Testing 
In addition to the hypothesis testing previously discussed, the data were analyzed for the 
effects of age, gender, and the experience metrics gathered in the demographic survey. Age was 
found to have negative correlations with several scores, and gender was found to have a 
significant impact on a couple of scores as well. However, all three experience metrics were 
found to have no impact on any of the scores. 
4.5.3.1 Effect of Age on UEQ-G, ASQ, CSAT, EMO, and LTR 
The results of a Spearman’s correlation between age and UEQ-G, ASQ, CSAT, EMO, 
and LTR scores are shown in Table 4.12 below. Significant, moderate negative correlations were 
indicated between age and perspicuity, stimulation, and LTR. 
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Table 4.12 Correlation between age and scores from the UEQ-G, ASQ, CSAT, EMO, and 
LTR  
Scores N rs p 
Attractiveness (UEQ-G) 34 -.205 .246 
Perspicuity (UEQ-G) 34 -.408 .017 
Efficiency (UEQ-G) 34 -.212 .229 
Dependability (UEQ-G) 34 -.057 .747 
Stimulation (UEQ-G) 34 -.465 .006 
Novelty (UEQ-G) 34 -.171 .333 
Pragmatic Quality (UEQ-G) 34 -.331 .056 
Hedonic Quality (UEQ-G) 34 .171 .333 
ASQ 34 -.105 .553 
CSAT 34 -.054 .762 
PRA (EMO) 34 -.199 .260 
NRA (EMO) 34 .054 .762 
PPA (EMO) 34 -.088 .619 
NPA (EMO) 34 -.127 .474 
Overall (EMO) 34 -.205 .246 
LTR 34 -.408 .017 
 
4.5.3.2 Effect of Gender on UEQ-G, ASQ, CSAT, EMO, and LTR 
Table 4.13 shows the results of the series of Mann-Whitney tests that were performed to 
determine if any UEQ-G, ASQ, CSAT, EMO, or LTR scores were significantly different 
between genders. Dependability scores were found to be higher for females (Mdn = 2.50) than 
for males (Mdn = 2.00). 
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Table 4.13 Mann-Whitney test results for male and female participant score comparisons for 
UEQ-G, ASQ, CSAT, EMO, and LTR 
Scores NF NM U z p η
2 
Attractiveness (UEQ-G) 20 14 100.50 -1.412 .169 0.056 
Perspicuity (UEQ-G) 20 14 119.50 -0.864 .478 0.015 
Efficiency (UEQ-G) 20 14 104.00 -1.311 .217 0.047 
Dependability (UEQ-G) 20 14 83.50 -2.013 .047 0.115 
Stimulation (UEQ-G) 20 14 103.00 -1.301 .204 0.049 
Novelty (UEQ-G) 20 14 110.50 -1.039 .306 0.031 
Pragmatic Quality (UEQ-G) 20 14 88.00 -1.829 .071 0.097 
Hedonic Quality (UEQ-G) 20 14 96.00 -1.542 .129 0.070 
ASQ 20 14 110.50 -1.332 .306 0.031 
CSAT 20 14 130.00 -1.195 .743 0.004 
PRA (EMO) 20 14 136.50 -0.123 .904 0.000 
NRA (EMO) 20 14 105.00 -1.235 .231 0.044 
PPA (EMO) 20 14 136.00 -0.148 .904 0.001 
NPA (EMO) 20 14 133.00 -0.275 .823 0.002 
Overall (EMO) 20 14 124.50 -0.543 .592 0.009 
LTR 20 14 135.00 -0.211 .877 0.001 
 
4.5.3.3 Effect of Experience on UEQ-G, ASQ, CSAT, EMO, and LTR 
Table 4.14 shows the results of a series of Kruskal-Wallis tests to determine the effect of 
general mobile order experience on UEQ-G, ASQ, CSAT, EMO, and LTR. As shown in the 
table below, no significant effects were found due to general mobile order experience. 
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Table 4.14 Kruskal-Wallis test results for effect of general mobile order experience on UEQ-
G, ASQ, CSAT, EMO, and LTR 
Scores df χ2 p 
Attractiveness (UEQ-G) 4 1.313 .859 
Perspicuity (UEQ-G) 4 0.741 .946 
Efficiency (UEQ-G) 4 0.247 .993 
Dependability (UEQ-G) 4 5.324 .256 
Stimulation (UEQ-G) 4 7.142 .129 
Novelty (UEQ-G) 4 1.182 .881 
Pragmatic Quality (UEQ-G) 4 2.000 .736 
Hedonic Quality (UEQ-G) 4 1.510 .825 
ASQ 4 0.828 .935 
CSAT 4 1.833 .766 
PRA (EMO) 4 6.244 .182 
NRA (EMO) 4 0.908 .923 
PPA (EMO) 4 4.360 .359 
NPA (EMO) 4 2.412 .660 
Overall (EMO) 4 2.882 .578 
LTR 4 4.399 .355 
 
Table 4.15 shows the results of a series of Kruskal-Wallis tests to determine the effect of 
CFA specific mobile order experience on the various questionnaire scores. As shown in the table 
below, no significant effects were found due to CFA mobile order experience. 
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Table 4.15 Kruskal-Wallis test results for effect of CFA mobile order experience on UEQ-G, 
ASQ, CSAT, EMO, and LTR 
Scores df χ2 p 
Attractiveness (UEQ-G) 5 6.849 .232 
Perspicuity (UEQ-G) 5 7.483 .187 
Efficiency (UEQ-G) 5 3.770 .583 
Dependability (UEQ-G) 5 7.831 .166 
Stimulation (UEQ-G) 5 8.472 .132 
Novelty (UEQ-G) 5 4.418 .491 
Pragmatic Quality (UEQ-G) 5 5.319 .378 
Hedonic Quality (UEQ-G) 5 4.628 .463 
ASQ 5 2.785 .733 
CSAT 5 3.250 .662 
PRA (EMO) 5 2.905 .715 
NRA (EMO) 5 6.173 .290 
PPA (EMO) 5 4.771 .444 
NPA (EMO) 5 0.872 .972 
Overall (EMO) 5 4.016 .547 
LTR 5 9.301 .098 
 
Table 4.16 shows the results of a series of Kruskal-Wallis tests to determine the effect of 
CFA experience on the various questionnaire scores. As shown in the table below, no significant 
effects were found due to general CFA experience. 
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Table 4.16 Kruskal-Wallis test results for effect of general CFA experience on UEQ-G, ASQ, 
CSAT, EMO, and LTR 
Scores df χ2 p 
Attractiveness (UEQ-G) 4 4.774 .311 
Perspicuity (UEQ-G) 4 3.857 .426 
Efficiency (UEQ-G) 4 1.293 .862 
Dependability (UEQ-G) 4 7.392 .117 
Stimulation (UEQ-G) 4 7.127 .129 
Novelty (UEQ-G) 4 6.988 .137 
Pragmatic Quality (UEQ-G) 4 3.691 .449 
Hedonic Quality (UEQ-G) 4 6.260 .181 
ASQ 4 7.172 .127 
CSAT 4 5.800 .215 
PRA (EMO) 4 6.891 .142 
NRA (EMO) 4 0.957 .916 
PPA (EMO) 4 4.579 .333 
NPA (EMO) 4 5.310 .257 
Overall (EMO) 4 3.076 .545 
LTR 4 4.248 .373 
 
4.6 Discussion 
With the first study showing that the UEQ-G is effective at measuring product-centric 
experiences and the second study showing that each of the UEQ-G’s factors is sensitive enough 
to detect differences in service-type experiences in a controlled experiment, this study explored 
the UEQ-G as a tool to measure experiences that cross between product-centric and service-type 
experiences within the same extended scenario. Additionally, this study sought to explore the use 
of the UEQ-G to measure uncontrolled, in-the-wild, experiences. Until this study, there have 
been no questionnaires able to measure user experience holistically, including both pragmatic 
and hedonic quality, for experiences that cross between product-centric and service-type 
experiences. In this study, participants were asked to place and pick up a mobile order from 
CFA. Afterwards, they were asked to complete a series of questionnaires including the UEQ-G, 
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ASQ, CSAT, EMO, and LTR. Analysis revealed several relationships between the UEQ-G and 
the other questionnaires. 
Based on the relationships observed in this study, the UEQ-G was fairly consistent with 
the previous study. Thirty-seven correlations, observed in the first study, were expected among 
factors for the UEQ-G and those of the other questionnaires. A total of twenty-eight of those 
relationships were observed in this study along with an additional nine moderate positive 
correlations that were not seen in the previous study. Evidence for the UEQ-G measuring holistic 
UX including both pragmatic and hedonic qualities was found in the relationships identified 
between UEQ-G factors and ASQ and EMO scores. UEQ-G’s pragmatic quality score was found 
to be positively correlated with the ASQ, which measures traditional usability elements [50], and 
UEQ-G’s hedonic quality score was found to be positively correlated with the EMO, which 
measures emotional elements [51]. 
The strongest correlations among UEQ-G factor scores and scores from the other 
questionnaires are shown in Table 4.11 and provide clues as to the implications of results from 
the UEQ-G. UEQ-G’s attractiveness, efficiency, and stimulation factors are moderately to 
strongly correlated with LTR, meaning that those organizations interested in tracking and 
improving NPS should pay special attention to these UEQ-G factor scores. Furthermore, 
periodically running regular UEQ-G initiatives for key experiences in addition to regular NPS 
rounds may provide some diagnostic information for NPS responses. For example, an 
organization with decreasing NPS scores may also see a decrease in UEQ-G efficiency scores for 




UEQ-G’s attractiveness and stimulation factors are moderately to strongly correlated with 
each of the EMO factors. The consistent link between each of these UEQ-G factors and those of 
the EMO indicate the fundamental nature of these UEQ-G factors to the emotional impact an 
experience has on an individual. Each factor has the ability to impact either positivity or 
negatively how individuals feel about their relationships with organizations as well as how they 
feel about themselves. As with the LTR, the UEQ-G can serve as a diagnostic tool when used in 
conjunction with the EMO. Should an organization see a drop in EMO scores, the organization 
may look to trends in UEQ-G factor scores to identify the potential cause for that EMO drop. 
The correlation between UEQ-G’s perspicuity factor and EMO’s PPA factor indicates 
that an experience that is clearer will lead to a more positive personal affect. This finding 
supports the phenomenon UX professionals often observe in usability testing in which 
participants will judge themselves rather than the organization based on how well they 
understand or do not understand what they are testing. Though there was also a correlation 
between perspicuity and NPA, it was weaker, indicating that while perspicuity can have either a 
positive or negative impact on personal affect, it has more potential to positively impact 
individuals. Remarkably, no significant relationship was indicated between perspicuity and PRA 
or NRA, again supporting the idea that individuals judge themselves rather than the organization 
when it comes to clarity and understanding. 
UEQ-G’s novelty factor and EMO’s PRA and NPA scores were also both found to have 
moderate positive correlations. This finding indicates that there is an opportunity for novelty to 
positively impact the relationships individuals have with organizations, and a lack on novelty can 
negatively impact how people see themselves. 
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UEQ-G’s efficiency and dependability factors were both found to be moderately 
correlated with EMO’s NRA and PPA. These relationships suggest that a lack of efficiency and 
dependability can negatively impact an individual’s view of an organization while having little 
impact on that individual personally, and the presence of both factors will positively impact that 
individual personally while having little impact on his or her view of the organization.  
UEQ-G’s attractiveness factor was found to have a moderate to strong positive 
correlation with all the factors (except CSAT). This finding supports the Hassenzahl framework 
[38] which identifies attractiveness as the highest-level factor to which all other factors 
contribute. 
Each of the four significant correlations that were identified during this study but were 
not identified in the previous study were with EMO’s NRA factor. The NRA factor was found to 
have a moderate positively correlation with UEQ-G’s attractiveness, efficiency, dependability, 
and stimulation factors. Notably, the standard deviation for NRA in this study was 1.47 while the 
standard deviations in the previous study ranged between 1.54 and 2.75 with a median of 2.34. 
The larger standard deviation in the first study may indicate that participants had a more difficult 
time answering NRA questions based on their limited observed experience thereby increasing 
answer variance. However, the participants in this study were perhaps better able to answer the 
questions based on a more genuine, immersive experience. 
While many of the expected relationships, observed in the previous study, were seen 
again, some were not. No statistically significant correlation was found between raw CSAT and 
any of the UEQ-G factors. CSAT responses were overwhelmingly positive with a calculated 
CSAT of 100%, meaning that every participant marked either “somewhat satisfied” or “very 
satisfied”. Even when analyzing the raw CSAT score, the scores still averaged 4.97 (SD = 0.17) 
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out of 5.00, indicating that the CSAT scale was largely “maxed out” by participants’ CFA 
experiences. With so little variety in responses, detecting a significant correlation was unlikely. 
Additionally, unlike the previous study, no significant correlation could be found between UEQ-
G’s dependability factor and either PRA or raw LTR which also led to no significant correlation 
to UEQ-G’s pragmatic quality factor for which dependability is a component. With 
dependability on the higher end of the scale with a mean of 2.30 (SD = 0.64) out of 3.00, perhaps 
dependability no longer has a significant effect on PRA or LTR once a certain dependability 
threshold is met. Also, unlike the previous study, no significant correlation was found between 
overall ASQ and UEQ-G’s efficiency and hedonic quality factors. As with raw CSAT and 
dependability, ASQ was at the higher end of the scale with a mean of 6.80 (SD = 0.39) out of 
7.00. Perhaps, when ASQ is on the higher end of the scale, the more traditional usability drivers 
of the ASQ score continue to affect pragmatic quality scores, but those same drivers do not have 
a significant impact on the hedonic quality score. This same concept is reflected in the lack of 
relationship between UEQ-G’s perspicuity factor and overall EMO score which was seen in the 
previous study but not in this one. However, the lack of relationships between ASQ and 
efficiency, a key component of traditional usability, is inexplicable. Much more research is 
required to understand how relationships among these various questionnaire factors change at 
different points along the scale. 
Age was found to have a moderate negative impact on perspicuity and stimulation factor 
scores, and gender was found to have an impact on dependability scores, with females tending to 
rate dependability more highly than males. While determining the cause of age and gender-
related impacts is beyond the scope of this study, practitioners should take note of participant 




This study explored the UEQ-G in the wild with an experience that crossed between 
product-oriented and service-type experiences within the same extended experience. The 
relationships identified between the UEQ-G and other questionnaire factors indicate that the 
UEQ-G is capable of measuring the holistic experience including both pragmatic and hedonic 
factors within a multimodal experience, something no other questionnaire has demonstrated to 
date. Additionally, several other important relationships between the UEQ-G and the established 
questionnaires were found. These additional relationships demonstrate the potential for the UEQ-
G to supplement widely used tools such as the NPS, providing additional color to observed 
trends. Many valuable opportunities are available for future UEQ-G research. Future research 
could explore the relationship between the UEQ-G and a larger variety of existing questionnaires 
and metrics as well as explore the same questionnaires from this study in a larger variety of 
situations. Additionally, future research could and should focus on exploring experiences that 
cross modalities with a variety of anticipated values for each of the UEQ-G factors. Research 




CHAPTER V  
CONCLUSION 
5.1 Overview 
The user experience (UX) includes both pragmatic and hedonic qualities and applies to 
both product-centric and service-type experiences. However, until now there has been no 
questionnaire capable of measuring holistically across both types of experiences. Without this 
type of full-featured questionnaire, it was also not possible to measure extended, multimodal 
experiences without using multiple tools or resorting to less scalable methods such as usability 
testing or ethnographic studies. As a questionnaire that already measured UX holistically and 
used only a small amount of product-centric language, the user experience questionnaire (UEQ) 
had potential to be generalized into a questionnaire that could be used to holistically measure UX 
for product, service, or multimodal experiences. With minor revisions, the generalized UEQ 
(UEQ-G) was created with the original product-centric language updated to be applicable to 
virtually any experience. Three studies were conducted to evaluate and explore the UEQ-G, and 
determine if the revised questionnaire continued to show promise as a new UX evaluation tool. 
In the first study, the UEQ-G was compared with the original UEQ to evaluate if it would 
continue to perform in legacy, product-centric scenarios. In the second study, the UEQ-G was 
tested in novel, service-type experiences to see if it could differentiate between controlled, high 
and low condition experiences as well as understand its relationship with existing, established 
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questionnaires. In the third study, the UEQ-G was used to measure multimodal experiences in 
the wild alongside the same established questionnaires from the second study. 
5.2 Results 
The first study tested the UEQ-G in product-centric scenarios and indicated the UEQ-G 
performs just as well as the original UEQ in those legacy scenarios. Despite an abundant sample 
size, no difference could be detected between any UEQ-G and legacy UEQ factor scores. This 
closeness to the original UEQ along with strong correlations between the UEQ-G and the 
AttrakDiff2, a questionnaire with known correlations with the original UEQ, indicate that the 
UEQ-G is a valid tool for product-centric scenarios. The UEQ-G was also found to be highly 
reliable as indicated by Cronbach’s alpha values for each factor. Though not planned for the 
study, there were even indications of the UEQ-G being sensitive to factor differences as it was 
able to detect differences between the two apps that were tested as part of the study. 
The second study tested the UEQ-G in novel, service-type scenarios and indicated the 
UEQ-G also performs well in those scenarios. In all but one scenario the tested UEQ-G factor 
was able to differentiate between the high and low conditions, and in the one scenario where the 
factor was not able to differentiate between the two, none of the other four questionnaires used in 
the study was able to differentiate between the two either. Furthermore, though each factor only 
had one scenario for which it was designed to have a high and low condition, all six UEQ-G 
factors were able to detect condition differences in multiple tested scenarios. This indicated that 
each factor was sensitive to differences within the service-type scenarios, as well as the validity 
of each of the five factors that successfully detected the condition differences in its designated 
scenario. However, this still leaves questions about the validity of the stimulation factor from the 
scenarios where no difference was detected. Further testing is required to validate the stimulation 
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factor. Additionally, the validity of the combined pragmatic and hedonic quality factors was 
supported by significant positive correlations with the overall after-scenario questionnaire (ASQ) 
and overall emotional metric outcomes (EMO) scores, respectively. As with the first study, the 
UEQ-G was again found to be highly reliable based on the calculated Cronbach’s alpha values 
for each factor. Finally, the UEQ-G was able to differentiate itself in the second study by finding 
differences in more scenarios than any of the other four tools used in the study. 
The third study explored the use of the UEQ-G in scenarios that crossed modalities 
within the same extended experience and found evidence that the UEQ-G is an effective tool for 
those scenarios. As with the second study, the UEQ-G pragmatic and hedonic quality factors 
were found to be correlated with the overall ASQ and overall EMO scores, respectively, 
supporting the validity of the UEQ-G in multimodal experience scenarios. Additionally, many of 
the same relationships with the supplementary questionnaires that were identified in the second 
study were also seen in the third, providing evidence that the UEQ-G performs similarly in 
multimodal scenarios. Those same relationships also reveal the potential of the UEQ-G to 
provide additional diagnostic context to established metrics such as the Net Promoter Score® 
(NPS) when used in tandem. A few inconsistencies were also identified between the second and 
third studies, prompting the need for future research. 
5.3 Limitations 
With the completion of all three studies, a few weaknesses can be identified. First, mobile 
apps were used for the first study, but other physical product-centric experiences may have 
produced a different result for the newly introduced adjective pair “difficult/easy to grasp”. 
Second, in the second study, scenarios were presented to participants as videos rather than actual 
experienced scenarios. While participants were asked to imagine being a part of the experiences, 
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there is clearly a difference between observed videos and actual experiences. Third, likely due to 
poor scenario and condition design, the stimulation factor was not sufficiently tested for validity 
during the classroom lecture scenario. Fourth, the participants for the third study were all college 
students, living in the same area, visiting the same restaurant location, and mostly similar in age. 
This brings into question the generalizability of the final study’s results. 
5.4 Future Work 
In addition to addressing the limitations already listed, additional areas for future research 
may include those that address weaknesses in the tool itself. The UEQ handbook suggests 
removing participants from analysis if their answers differ more than 3 points within a factor for 
more than 2 or 3 factors due to a suspected lack of participant thoughtfulness [44]. Not only does 
this recommendation result in the elimination of many otherwise qualified participants, it also 
has the potential to artificially increase the questionnaire’s internal consistency by ensuring that 
individual question responses are grouped together within each factor. Further research should be 
done on both the UEQ and UEQ-G to see if both would continue to function without the 
elimination criteria in place.  
The relationships between UEQ-G’s attractiveness, stimulation, and hedonic quality 
factor scores and customer satisfaction (CSAT) scores; UEQ-G’s efficiency and hedonic quality 
factor scores and ASQ scores; and UEQ-G’s dependability factor and likelihood-to-recommend 
(LTR) score were not consistent between the second and third studies. Those differences may be 
due to the potentially dynamic nature of the relationship between each of those pairs as CSAT, 
ASQ, and dependability reach the upper limits of their respective scales. Further research should 
explore how those relationships differ along the entire scale for each factor. The relationship 
between UEQ-G’s attractiveness, efficiency, dependability, and stimulation factors and EMO’s 
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negative relationship affect (NRA) also differed between the second and third studies. Additional 
research should be conducted to determine how different types of experience engagement (e.g. 
observed or participatory) may affect how participants answer NRA questions and thereby 
impact expected relationships with UEQ-G factors. 
While there are still a few gaps that future research will need to fill, the UEQ-G shows 
great potential as a questionnaire that can measure UX holistically across multimodal 
experiences. Without the ability to measure an experience, it is difficult to improve it. The UEQ-
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